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“THE NEW YEAR. 


The year just closed has been an eventful one to 
this country. It has witnessed the completion of 
the first century of our national existence, and 
the gathering of all nations within our borders to 
see the results of our national growth, industry 
and ingenuity. 

It is hardly our province to speak of the great 
results accomplished by the country at large, but 
if we simply confine our review to our own indus- 
try, that of gas manufacture, and the branches 
of science more intimately connected with it, we 
may find much to be satisfied with and much yet 
unexplained which will furnish material for re- 
search and investigations in the future. At the 
beginning of the century the manufacture of gas 
was unknown, to-day there is something like 70 
or 80 millions of dollars invested in its immediate 
manufacture in this country, to say nothing of 
the many other millions invested in the manufac- 
ture of the various apparatus and supplies which 
the business demands. At the beginning very 
little attempt was made at purification, but the 
necessities of its use has created, so to speak, a 
class of scientific men who have devoted years of 
careful study to the chemistry ot gas making, un- 
til to-day the impurities of coal gas are kept with- 
in the narrowest limits, At first it was conducted 
ina kind of “hap hazard” method that led to 
very uncertain results. Now, the prudent, com- 
petent gas manager can predict his results with 
almost absolute certainty. This is not the result 
of chance, but of careful study and constant ex- 
periment, which has enabled those who have de- 
voted their time to the matter to determine the 
fixed laws that govern the whole process from the 
beginning to the end. 


It is only by carefully studying these results, 
and becoming familiar with these laws that a gas 
works can be successfully managed to-day. The 
constant tendency is to a reduction of price. The 
demand for this reduction is constant and urgent, 
and it can be met only by a more scientific pro- 
ceedure in the conduct of the business by which 
every element of unnecessary cost shall be elimi- 
nated, and every means for improving the quality 
be made available. 

Within the past few years Associations have 
been formed, both in this country and in Europe, 
for the purpose of mutual instruction and im- 
provement, and the various matters that have 
been discussed by these various meetings have 
been of great benefit to the profession in general. 
But there remains much to be done, Many and 
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great changes are likely to oceur in the future, as 
in the past, and he who would not be left behind 
in the race must keep himself posted with passing 
events, and must, above all, make himself fami- 
liar with the fundamental principles which under- 
lie the business, in order that he may be able to 
discriminate between change and progress. For 
instance when one hears statements of results 
which, when figured out on a legitimate basis, 
show that more pounds of gas are made from a 
ton of coal than there are pounds in the ton of coal 
itself, it is evident that mistakes have been made 
somewhere. Conclusions are not to be jumped at, 
Sourd reasoning, from correct premises, is much 
more satisfactory in the end. 

The experience of others may easily be made 
available aud brought to our aid—and this is the 
object’of this Journal. In the year now commenc- 
ing we would urgently ask all interested in the 
advancement of the science of gas-making, to 
make our columns a medium of communication 
between themselves, and that they would, through 
them, enter more largely into the discussion of 
the various points that are constantly arising in 
daily practice. We wish the gas makers of the 
country to take a personal interest in their Journal, 
and to contribute to its usefulness and its success, 
There are many ‘‘little things” occuring con- 
stantly that are but fractional illustrations of 
general principles that are not sufficiently famili- 
ar to many, and which, when stated, would be 
the means of affording instruction of the very best 
kind. At the close of this—the first year of our 
connection with the Journal—we would ackpow- 
ledge the many courtesies extended, and the many 
obligations we are under, for the efforts of some in 
making the paper a good one : and we sincerely 
trust that, while these efforts are continued, many 
others may be ready and willing to contribute 
their mite or their might to make this Journal 
creditable to all. 

In closing, we would wish our readers a ‘‘ Hap- , 
py New Year,” and trust that success and pros- 
perity may attend them, not only through this, 
but through all succeeding years. 








CHEMISTRY IN AMERICA. 


During the last year there was formed in New 
York City a society of chemists, under the title 
of ‘‘ The American Chemical Society.” Dr. John 
W. Draper delivered the inaugural address before 
the society, on Noy. 16th, which is given in full 


in the Popular Science Monthly for January. ah 


The address was not ‘only an able one, but, ig 
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some of its parts, most beautiful. No synopsis 
would do it justice, but we give a portiot of the 
lecture, which speaks more particularly of what 
has been done in our own land in the develop- 
ment of science, 

“Of our own special science, chemistry, it 
may truly be affirmed that nowhere are its most 
advanced ideas, its new conceptions, better un- 
derstood or more eagerly received. But how 
useless would it be for me to attempt a descrip- 
tion in these few moments of what Prof. Silli- 
man, in the work to which I havs already re- 
ferred, found that he could not include on more 
than 100 closely-printed pages, though he pro- 
posed merely to give the names of American 
chemists and the titles of their works! It would 
be equally useless and indeed an invidious task 
to offer a selection; but this may be said, that 
among the more prominent memoirs there are 
many not inferior to the foremost that the chemi- 
cal literature of Europe can present. How un. 
satisfactory, then, is this brief statement I have 
made of what might be justly claimed for Amer- 
ican science! Had it been ten times as long, 
and far more forcibly offered, it would still have 
fallen short of completeness. I still should have 
been open to the accusation of not having done 
justice to the subject. 

“‘ Have those who gloat over the shortcomings 
of American science ever examined the Coast Sur- 
vey reports, those of the Naval Observatory, the 
Smithsonian contributions, those of the American 
Association for the Advancement of Science, the 
proceedings of the American Academy of Arts and 
Science, those of the American Philosophical 
Society, the Lyceum of Natural History, and our 
leading scientific periodicals? Have they ever 


looked at the numerous reports published by the 
authority of Congress on geographical, geologi- 
eal, engineering, and other subjects—reports 
often in imposing quartos magnificently illus- 
trated. 

** Not without interest may we explore the ori- 
gin of the depreciation of which we thus com- 
plain. In other countries it is commonly the case 
that each claims for itself all that it can, and 
often more than is its due. Each labors to bring 
its conspicuous men and its public acts into the 
most favorable point of view ; each goes upon the 
maxim that a man is usually valued at the value 
he puts upon himself. But how is it with us? 
Can any impartial person read without pain the 
characters we so often attribute to our most il- 
Instrious citizens in political and. what is worse, 
in social life? Can we complain if strangers ac- 
cept us at our own depreciation, whether of men 
or things ? 

“We need not go far to detect the origin of all 
this—it is in our political condition. Here wealth, 
power, preferment—preferment even to the high- 
.est position of the nation—are seemingly within 
the reach of all, and in the internecine struggle 
that takes place every man is occupied in pushing 
some other man into the background. 

* * * * * * + * 

“There are among us some persons who depre- 
ciate science merely through illiterate arrogance ; 
there are some who, incited by superficiality, dis- 
like it; there are some who regard it with an evil 
eye, because they think it is undermining the 
placid tranquility they find in life-long cherished 
opinions. There are some who hate it because 
they find that it is in conflict with their interests. 

‘** But let us who are the servants of Science, who 
have dedicated ourselves to her, take courage. 
Day by day the number of those who hold her in 
disfavor is dimishing. We can disregard their 
misrepresentations and maledictions. Mankind 
has made the = discovery that she is the long- 
hoped-for civilized agent of the world. Let us 
continue our labor unobtrusively, conscious of 
the integrity of our motives, conscious of the 
portentous change which is taking place in the 
thought of the world, conscious of the irresistible 
power which is behind us! Let us not return 
railing for railing, but, above all, let us deliver 
unflinchingly to others the truths that Nature has 
delivered to us! 


PUBLIC LAMPS IN NEW YORK CITY. 





The following are the bids for lighting the pub- 
lic lamps, and making such repairs as are men- 
tioned, for three months, from January 1st, 1877. 

The bids were opened at the City Hall, at 12 
o’clock, on Dec. 28th. 
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Tar as Fuel. 
(A Paper read before the Society of Gas-Lighting.) 





In the present advanced stages of chemical sci- 
ence and art, it may seem barbarous to use, as 
a fuel, a materiul that has attracted the careful 
and prolonged investigations of the most eminent 
chemists, culminating in the discovery, by Graebe, 
of alizarine. A discovery regarded as one of the 
most important of the age, as affecting not only 
the commercial and agricultural interests of the 
world, but as being one of the strangest proofs of 
the truth and importance of the molecular theory 
of chemistry. 

Yet the desire of those whose property is in- 
vested in the gas factory is rather to realize than 
theorize, and, as in certain parts of the coun- 
try, at times, it pays better to burn the grain than 
to send it to market, 1:0 there are times when it is 
better to burn our tar than to give it away or to 
sell it at too low afigure. Indeed, it may be pro- 
fitable to buy tar, or some other liquid hydrocar- 
bon, in order to be able to sell a large quantity 
of coke. The use of liquid fuel, especially in 
heating gas retorts, is comparatively ancient, and 
its value in practice, as compared with solid fuel, 
has been quite satisfactorily determined. 

The discovery of what was supposed, at one 
time, to be an inexhaustible supply of petroleum, 
induced many experiments to determine its effi- 
ciency as fuel, especially as regards the produc- 
tion of steam. It was rep.rted, I believe, by a 
commission in this country, appointed to make 
an examination, that it was more than twice as 
efficient, weight for weight, as anthracite coal. 
In England, in one or more instances, it was re- 
presented that one ton of oil was equal to from 
four to five tons of coal. 

Experiments made with petroleum, at Wool- 
wich, in 1866-7, under the superintendence of 
Mr. Trickett, the engineer-in-chief of the Dock- 
yard, gave, as the highest evaporative effect, 11°63 
lbs. of water converted into steam per lb. of oil 
burnt, The most successful trial with coal oil, 
and shale oil, gave an evaporative effect of about 
18 lbs. of steam produced per pound of oil burnt. 
Some of the statemen‘s, in reference to the effi- 
ciency of oil as fuel, were so exaggerated that a 
question arose at that time in reference to the 
possibility of a fuel generating a higher calorific 
value than it should theoretically. This question 
was discussed before the United Service Institu- 
tion by so eminent an authority as the late Pro- 
fessor W. J. M. Rankine. In relation to this dis- 
cussion Benjamin H. Paul, Esq., in his paper on 
Liquid Fuel, says : 

“The very lucid and exhaustive exposition, 
given by Professor Rankine, of the conditions 





which determine the theoretical evaporative pow- 





er of fuel, ought to have been sufficient to pre- 
vent any misconception as to the possibility that 
the evaporative effects realized with fuel can ex- 
ceed, or even equal, the extreme calculated power 
it is capable of producing.” 

The following experiments made by Dulong, 
Rumford, Lavoisier, and others, show the units 
of heat, per pound of fuel, generated by various 
liquid hydrocarbons— 


Colza oil gave 16753 units of heat. 
Olive oil gave 20153 “* e 
Oil of turpentine “ 19505 “ 6 


Carbon burned to carbonic acid gives 12906 
units. In reference to the efficiency of tar as a 
fuel, it is stated, in the preface to Ure’s Diction- 
ary, that— 


Each gallon of tar, weighing from 10} to 11 
pounds, is found to have a calorific power equal 
to half a bushel of coke, weighing from 21 to 23 
peunds. Thereis not a gas engineer in Great 
Britain ignorant of this important fact, nor the 
secretary of a gas works, who, with coke at 4d. 
per bushel, estimates coa] tar as fuel at less than 
5id. per gallon, and we happen to have now be- 
fore us a series of actual workings extending over 
very long periods of time since the year 1831, and 
made by the engineer of the largest gas works in 
the world, for the express purpose of ascertain 
ing the practical details connected with the rela 
tive economy of coal tar, coal, and coke, and from 
which we have deduced the following, as the 
average value of these combustibles expressed in 
pounds of coal carbonized, or distilled, by the 
same weight of each. 


Tar equal 5 lbs 
Newcastle coal “6 4, * 
Coke from Newcastle coal ‘‘ 34 “ 


The revenue from our tar having greatly fallen 
off, about three years agc, we endeavored to util- 
ize itasafuel. Thesystem adopted was to intro- 
duce the tar, as finely divided as possible, into 
the furnace, or in the form of spray by means of 
superheated steam. It is not the object of this 
paper to explain this, or any of the many other 
methods of using this fuel ; as this would, in it- 
self, require a long communication, but merely to 
state the results obtained. 

Before giving the absolute work obtained in 
practice, it may be interesting to show the theo- 
retical calorific power of tar and coke, as the tar, 
in the former case, shows a remarkable increase 
in the percentage of efficiency over the coke as 
ecmpared with their theoretical values, 

Calorific Power of Coke. 

A pound of dry coke, from the usual mixture of 
our standard caunel and caking coals, would con- 
tain not far from 85 per cent. of carbon ; there- 
foree on pound of coke should give— 

*85 x 1290610970 units of heat. 

To obtain the theoretical calorific power of tar, 
it is necessary tc find its chemical composition. 
This is a matter fraught with some difficulty, and 
I have obtained only an approximation. 

Roscoe gives the following as the average per- 
centage of the products obtained from 100 tons of 
coal tar : 


1 2 
ee ee ae ae Ee 3°0 2:0 
Light oils and carbolic acid....... 1°5 0°83 
Heavy oils, naphthaline, anthra- 

Mts. aes cineca sine a lena 35°0 25°0 
EEE SER ee ee errs rae 50-0 60-0 
POND. 22 55 3'2 va eee 10°5 12-2 

| epee ere cr 100 100 


From the small amount of naphtha and light 
oils, and the large amonnt of pitch in No. 2, as 
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compared with No. 1, it is probable that the lat- 
ter is the product of coal distilled at a lower tem- 
perature. The composition of tar is made up 
from the following statement, prepared for me by 
the assistant chemist of the largest tar refining 
works in this country. 


Composition of Coal Tar. 
Estimated quantities of the different products 
with their percentages of chemical composition : 


Benzole 1-5 C920, H80 

Naphtha 27° ©905, [H95, estimated | 
Carbolie acid 5° ©766, H64, 0170 

Cresylic ‘‘ 4° ©778, H74, O148 

Basic oils 1- (C775, H55 [N170, estimated] 





Naphthaline 22- ©0938, H62 

Phenanthrene 3° C944, H56 

Anthracene 1- +C944, -H56 

Chrysene : 

Manes 0-5 948, H52 

Pitch, coke 35° ©0960, H10, S5, Ash, 25 

160°0 
Approximate Composition. 
Coal Tar. 
ee ee ee 92-0 
CC ae 5°3 
Ra saad ne srcerons 1°4 
Nitrogen ............ 0°3 
Ree 0:2 
DO Aedes i esata 0°8 
100°0 


The water always present in coal tar, as found 
in the tar wells at the gas works, would make the 
approximate composition about as follows : 

Approximate Composition of Coal Tar. 
when Taken from the Tar Well. 





SE 82°88 
a 4°77 
aie aidack acini eds 1:27 
SN asin sian seid waiin en teh 27 
0 eee 18 
Sos San Sank teleaceell < 

MN «'k Wain as oe bel eee 9°91 

100-00 


The calorific power of- such a combustible 
would be as follows : 


(a) Carbon 82°88 x 12906=10696 units of heat. 

(b) Hydrogen ; here the presence of free oxy- 
gen in the tar, requiring one-eighth part of its 
weight of hydrogen to form water, will reduce the 
calorific power of the hydrogen. The O will re- 
quire 1°27+8=°158H, and 4‘77—‘158=4°61 H in 
excess to develop its heat. Therefore, hydrogen 
= 62535 x .461=2883 units of heat. The nitro- 
gen and sulphur, being small in amount, will not 
be considezed. 

An allowance is to be made for the evaporation 
f the water, which is taken at a temperature ofo 
62 deg. F. For its evaporation will be required 

(1178—62) x °0991=111 units of heat. 
The calorific power power of coal tar is, therefore, J 
equal to— 
10696 + 2883—111=13468 units of heat. 

A vound of tar gives, therefore, theoretically, 
2498 more units of heat than a pound of eoke, or, 
as a theoretical fuel, it stands 22 and 7-10 per 
cent. higher. In practice the comparison, either 
by weight or volume, is still more favorable to 
the tar. 

As stated above, in the quotation from Dr Ure, 
coal tar is fully 100 per cent. more efficient as a 
fuel, weight for weight, than coke. 1n our use 
of tar a trial was made, running over 120 slays, in 
order to determine the comparative value of the 
two fuels, with the following result : That one 
bushel of coke and 1°65 gel o 5 of tar would car- 


bonize equal quantities of coal—or, that 1°65 gal- 
lons tar (s. g., 1020) weighing 14°02 pounds, 
would carbonize as much as one bushel of coke 
weighing 36°4 lbs. 

This would show the tar to be 159 per cent. 
more efficient, weight for weight, than coke. 

A more satisfactory statement to a manufactu- 
rer will be the following, in which the figures are 
made from the working, extending over a period 
of 32 months, during which not only has nearly 
all the tar made been used as fuel, but a large 
quantity of dead oil has been burned in addition. 
Of course, during this longer period, the inevita- 
ble carelessness and waste of the workman will 
manifest itself. 

The dead oil, containing a smaller quantity of 
water than the tar, is theoretically, a more effici- 
ent fuel than tar; but no allowance is made for 
this, it is taken gallon for gallon with the tar. 

The comparative value of the solid and liquid 
fuels, is obtained as follows ; 


A. Each ton of coal carbonized is assumed to 
produce 12 U. 8. gallons of tar. 

B. To A are added the gallons of dead oil pur- 
chased and the gallons of tar on hand at begin- 
ning. 

C. From B are deducted the gallons of tar sold, 
or used, and gallons on hand at time of state- 
ment. ° 

D. The actual sales of coke, in bushels, for the 
32 months, are taken. 

E. From these sales (D) are deducted the sales 
per ton, upon the basis of the coke sales per ton, 
during the three years previous to the use of tar. 
It is assumed that the coal carbonized during the 
32 months, no tar being used, would have pro- 
duced equal sales of coke per ton during ‘the 3 
years. 

F. The difference, in bushels, between D and 
E is taken to represent the value, in bushels, of 
the liquid fuel. 

The results show that, in carbonizing coal, 

1 bush. of coke is equal to 1°91 gals. of tar, or, 

1 Ib. of tar is equal to 2°20 lbs. of coke. 

The following are some, and, probably, the 
principal reasons for the superior efficiency of tar 
fuel : 

1. The combinations of combustion are more 
perfect. 

2. The waste from incomplete combustion is 
less. 

3. The infrequent firing prevents the cooling 
of the furnace and settings by blasts of cold air. 

4. There is little loss of fuel during clinkering, 
where with coke the loss is large. 








A Treatise on the Science and Practice 
of the Manufacture and Distribution 


of Coal Gas. 
{From London “ Journal of Gas-gLighting.”’) 





The Referees’ instructions 


AS TO THE TIMES AND MODE OF TESTING FOR 
ILLUMINATING POWER. 

The testings for illuminating power shall be 
three in number daily. 

The photometers to be used in the testing-sta- 
tions shall be the dmproved form of the Bunsen 
photometer, which have been certified to by the 
Referees. 


The disc in the photometer shall be changed at 
least once a week. 

The chimneys must be cleaned daily, at the 
commencement of each set of observations. 

The candles shall be such as are described in 
section 25 of the Metropolis Gas Act of 1860— 
namely, sperm candles of six to the pound, each 
burning 120 grains an hour. 








T'wo of these candles shall be used together. 

The quantity of gas burned in each burner shall 
be five cubic feet per hour. 

The gas in the photometer is to be lighted at 
least fifteen minutes before the testings begin. 
he gas shall be kept continuously burning from 
the beginning to the end of the testings. 

Each testing shall include ten observations of 
the photometer, made at intervals of one minute. 

The consumption of the gas is to be carefully 
adjusted to 5 feet per hour, which is shown by the 
long hand of the meter and the seconds hand of 
the clock travelling together continuously for 
some minutes. 


The candles are to be lighted at least ten min- 
utes before beginning each testing, so as to arrive 
at their normal rate of burning, which is shown 
when the wick is slightly bent and the tip glow- 
ing. The standard rate of consumption for the 
candles is 150 grains each per hour. Before and 
after making each set of ten observations of the 
photometer, the gas examiner shall weigh the 
candles ; and if the rate of consumption shall 
been more or less per candle than 120 grains per 
hour, he shall make (and record in a book to be 
kept for the purpose) the calculations requisite to 
neutralize the effects of this difference. _ 

The gas examiner shall, at least once a week, 
test the meter-clocks by the standard clock in each 
testing-station. 

The gas examiner shall observe and record the 
temperature of the gas, as shown by the thermo- 
meters attached to the meters, and also the height 
of the barometer. The volumes of the gas opera- 
ted upon during the testings may be corrected by 
these data in the following manner (the standard 
of comparison being, for the barometer, 30 in- 
ches; and for the thermometer, 60 deg.): Sup- 
pose the thermometer stands at 56 deg., and the 
barometer at 30°5 inches, multiply the quantity 
of gas consumed by the tabular number corres- 
ponding to the indications of the barometer and 
thermometer (as given in the Table, Appendix 
B),—the product will be the corrected volume of 
the gas—i.e., the volume the gas would have oc- 
cupied at the standard temperature and pressure. 
Thus : 

Volume of gas consumed....... 

Tabular number for barometer 

and thermometer 1-025 

Then 1-025 x 5=5-125, the corrected volume. 

The same object may be attained more shortly 
(vide infra) by simply dividing the illuminating 
power by the tabular number, or in the manner 
to be presently described in connection with the 
testings for impurities. 

The average of each set of ten observations is 
to be taken as representing the illuminating pow- 
er for that testing. And the average of the three 
testings is to be taken as representing the ilumi- 
nating power of the gas for the day. 

The gas examiner shall record his observations 
and-calculations for illuminating power in the 
form prescribed in Appendix A. 

The calculations for working out the correc- 
tions, etc., for the illuminating power of the gas. 
proceed in the following manner : 


Add the observations together, and divide 
the sum by 10, to get the average ; then, as two 
candles are used, multiply by 2, to get the illu- 
minating power of the gas if tried against one 
candle. Then, as the standard rate of consump- 
tion of the candles (viz., 120 grains) is to the 
average number of grains consumed by each per 
hour, so is the above-obtained number to the ac- 
tual illuminating power. Finally, make the cor- 
rection for temperature and pressure, by dividing 
the illuminating power by the taubular numbe 


5 cubic feet 
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Cathels Patent Gas Washer. 





Early in the history of the manufacture of gas, a 
washer seems to have been considered an essential 
part of the apparatus of gas works, and time has 
proved how well founded was the judgment of the 
‘* Fathers of Gas Lighting ” in this, as in many other 
things in the economy of gas making. But the value 
of such a vessel asacleaner of crude gas, was evid- 
ently better understood, than the best principles on 
which it should have been constructed ; and this may 
with general accuracy be also said of the several modi- 
fications since made in it. 

In the arrangement of washers generally, the pre- 
vailing idea appears to have been to make the lengtb 
of the vessel considerably greater than its breadth, 
and to cause the gas to flow through it lengthwise, 
the longest contact of the gas, with its liquid con- 
tents, and therefore the greatest amount of ‘‘ wash, 
being thus presomedly secured. But theoretical ex- 
pectations and actual results in this case, as often 
happens in others, have been found to be far from 
agreeing. The effect produced in the pressure of 
the gas intoa heap at the outlet end, thus seriously 
impairing the vessel's efficiency, and also increasing 
the back pressure. The patentee has by repeated 
tests satisfied himself that in such washers about 
three-foarths of the length of the vessel is entirely 
inoperative, and its efficiency to such extent nullified. 

Profiting by this experience, the first distinctive 
principle in the improved washer here brought under 
notice, is to divide such oblong washer as above re- 
ferred to, by cross partitions into compartments or 
sections, each being a complete washer of itself, and 
together forming one combined washer, the power or 
efficacy of which is increased as is the number of such 
compartments. 

A second important characteristic of the arrange- 
ment is, that instead of these several compartments 
being on the same level, they are elevated the one 
above the other, in succession, as shown on the draw- 
ings, so that when the charge in the lowest or first 





one is sufficiently strengthened or saturated, to be 
drawn off, that of the second one can be emptied 
therein, the third one into the second, and similarly 
with the others when there are more than three, the 
uppermost or last one only requiring a fresh charge. 

A third special feature in the improvements consists 
of the following arrangements for effectually dividing 
or breaking up the gas: 

Inside of each compartment, and within a few inches 
of its front plate, thare is a plate or cartain (having 
its lower edge serrated about four inches deep) which 
extends the full length of the compartment, and is 
bolted to the cover and both ends of same, but which 
only reaches say three-fourths of its depth. 

Coinciding with each of these notches or serrations 
there isan inverted Y trough with a flange at each 
end, fixed at right angles to the curtain, one end be- 
ing bolted to the curtain and the other end to the 
back plate ofthe compartment, both sides of each 
trough from end to end having also serrations say two 
inches deep. 


The charge in each compartment is to be of such a 
height, as to at least cover the curtain serrations (and 
consequently also the troughs leading therefrom), or 
to any additional height desired. This is effected by 
increasing the height of the outside self acting over- 
flow pipe, attached to each compartment at one end 
of the washer, by means of along screw with which 
it is provided. 

The gasways consist of a slot or opening in the top 
of each plate between the compartments, extending 
the whole length of such division plate, but of such a 
depth only that multiplied into its length, the area 
shall equal that of the connecting pipes. And the 
charges in the respective compartments are emptied 
into each other by means of outside pipes (having 
stop cocks) at one end of the washer, connecting the 
compartments as shown. 

The gas on entering the first compartment impin- 
ges against the curtain and spreads to both ends, 
blowing the contents of the narrow chamber or space 
between the front plate and the curtain into the body 
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of the compartment behind the latter (but the depth 
of which is not thereby materially increased owing to 
the difference in their areas), and in virtue of the se- 
ries of unequal dips or seals of the curtain serrations, 
passes through the same in eqnally divided streams, 
in which condition of separation it flows into and 
along the inverted troughs, escaping therefrom by 
the serrations in their sides, in minute streams or 
threads, in which attenuated form it bubbles up 
through the wash liquid. 

In the subsequent compartments, by reason of the 
form of their inlet openings, the gas enters in a thin 
sheet, extending from end to end of each, slides down 
the faces of their respective curtains, and washes 
through each in the finely divided condition herein- 
before described. 

It will be obvious that any one or more of the com. 
partments may be worked separately and independ 
ently, by simply providing separate filling and empty: 
ing pipes. Thus, in say a four compartment vessel 
(in addition to the ammonia one) charged with lime 
water, or other alkaline solution. the two first com- 
partments could be conveniently used for absorbing 
carbonic acid, and the other two for bisulphide of car 
bon, and other sulphur compounds, by which arrange- 
ment the carbonic acid set could be emptied and re- 
filled independently of the other set, or the whole 
washer could be employed for abstracting carbonic 
acid, leaving the sulpho-carbon compounds to be dealt 
with in a dry-lime purifier, the sulphide of calcium 
condition of the contents of which would be thus 
maintained, oxide of iron vessels finally froeing the 
gas of its sulphuretted hydrogen. , 

But apart from these special and important adapta- 
bilities of the improved washer, the advantage of such 
a vessel in a gas works hardly requires enumeration 
It is for instance the simplest, cheapest, and most 
effectual means of depriving gas of the vapors of tar, 
the dregs of which cling to it so pertinaciously, and 
which is so objectionable in scrubbers and purifiers, 
that even if otherwise useless it would for that pur- 
pose alone be a requisite. 

The utility, however, of a really effective washer is 
by no means restricted to the foregoing applications. 
Even where scrubbers are in use a washer is a valua- 
ble adjunct. A very effective system of purification, 
where there are say two scrubbers in action, is to em- 
ploy ammoniacal liquor in the first, and diluted liquor 
or clean water in the second one, the latter when re- 
placed being used for charging the washer, the order 
of the operations being first the washer, and then the 
scrubbers as above indicated. By this system the 
whole of the ammonia and from 30 to 50 per cent. of 
the carbonic acid and sulphur can be eliminated in a 
very facile and inexpensive way. the resulting solu- 
tion being easily converted into the valuable marketa- 
ble product, sulphate of ammonia, or disposed of at a 
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high price to manufacturing chemists to be used for 
that purpose. 

In works having no scrubber or scrubbers, the im- 
proved washer may be advantageously used exclu- 
sively instead. It is, while equally effective, much 
cheaper than a scrubber, requires no shafting, belt- 
ing, pinions, or other moving gear of any kind, and 
practically may be said to be indestructible, whieh 
certainly cannot be said of the best class of scrubbers 
with their multifarious appliances so apt to get out of 
order. 

In conclusion, the patentee would add that before 
venturing to bring the improved washer under the 
public notice of the gas world. he has taken the pre- 
caution of practically testing its efficiency, having had 
one at each of the two stations of the company with 
which he is at present connected, in operation for 
some months, with the most satisfactory results. 








The Manufacture of Coal Illuminating 
Gas.* 
By Atrrep P. Travutwerny, M. E. 
Continued from page 250. 


eee —eee 
We will now leave the retort-house and turn to the 
COAL STORES. 


since it is evident that gas coals, more than any 
others, should, if possible, be stored under cover : not 
only do they deteriorate from 10 to 15% if exposed to 
the weather, but the use of wet coal tends to cause 
the formation of very troublesome impurities in the 
gas, among others of bisulphide of carbon and of car- 
bonic acid; the presence of moisture in the coal is 
very objectionable in still another respect since it in- 
creases the consumption of fuel. 

The coal stores are located at but a very short dis- 
tance from the retort-house and are parallel to it ; 
they do not require to be very expensive structures 
and consequently are usually constructed of wood. 
It is always well to have a very liberal coal supplv at 
hand and it is generally customary to provide a stor- 
age capacity for at least three months’ supply at the 
rate of the average winter consumption, in order to 
be prepared for such emergencies as the interrup- 
tion of navigation by severe frost or by the great 
‘* strikes” which are liable to occur at almost any 
time. In our case, therefore, two coal stores will be 
provided, affording usa storage capacity for 4000 
tons of coal; they will be 105 feet in length and 60 
feet in width, thus storing the coal to a depth of 
about 15 feet. In several of the more recent and 
large works both in this country and in Great Britain, 
great care was devoted to this part of the plant and 
particularly at the new works at Beekton near Lon- 
don and at Pittsburgh, Pa., these arrangements are 
said to be very perfect both as regards convenience 
and economy in handling the coal. 

SPONTANEOUS COMBUSTION OF COAL. 

Gas coals, like all bituminous coals, are very liable 
to undergo spontaneous combustion especially when 
moisture is present. This is partially guarded against 
by storing them under cover. In most bituminous 
coals, however, and particularly in our West Virginia 
and Cape Breton coals, the percentage of sulphur in 
the form of iron pyrites is so great as to necessitate a 
further precaution ; when, therefore, the coal heaps 
have attained acertain temperature, they are removed 
and turned over and this free exposure to dry air 
usually has the effect of cooling them} A year or two 
ago, Col. James H. Armington of the Brooklyn Gas 
Works, made a series of experiments in the direction 
of determining this temperature, resulting in the in. 
dication that the coal is safe until 200° F. is reached. 
At these works an excellent system of watching the 
coal heaps has for some time been in use: a number 
of gas pipes with perforations every few inches, are 
placed in the heaps some 10 or 15 feet apart; their 
temperature is daily taken and recorded and any se- 


* A Graduating Thesis at the Stevens Institute of Tech- 
_ nology. 





rious rise in temperature is thus immediately observ- 
ed and localized. 


THE EXHAUSTER, 


While discussing the hydraulic main, we had occa- 
sion to speak of the pressure under which the retorts 
would have to be worked under the circumstances 
which there exist; we noted its highly injurious con- 
sequences and pointed out the desirability of remov- 
ing this pressure. It was there stated to be the sum 
of the pressures due to the hydraulic seal and of the 
gas in the mains and apparatus; we observed the dif- 
ficulty of doing away with the former ; the only course 
which would now appear to be open, 1s to remove the 
latter element as thoroughly asmay be. This usually 
amounts to several inches of water being the back 
pressure due tu the holders, purifiers, and other ap- 
paratus, and the resistance which the gas experiences 
in its flow through the mains. This is accomplished 
by inserting at some convenient point in the system 
of mains what is known as an exhauster, which re- 
moves the gas from the hvdraulic main as rapidly as 
it enters it, and which counteracts the back pressure 
referred to above. Its use invariably brings with it 
large reductions in the deposit of carbon and better 
yields, both as regards quantity and quality of the 
gas. Experiments made several years ago, by Mr. J. 
A. Sabbaton, indicated a difference of nine percent. 
in the yield of gas in favor of the exhauster, and the 
experience of Mr. Cockcroft of Littleborough, Eng- 
land, shows this to be 10 per cent. The great value 
of the exhauster is, therefore, fully recognized in all 
works of any magnitude; it is evident, however, that 
at some point its first cost and the maintenance of its 
repairs, must exceed the advantages secured by its 
use. It is difficult to state precisely where this limit 
is; ithas been claimed, however, that al) works car 
bonizing over 1000 tons of coal per annum, can use 
an exhauster with advantage. 

The first exhauster was used by Grafton, whose 
name has already been associated with the first clay 
retorts, and was simply a reversed wet gas meter ; 
but it never came into general use, being soon super 
ceded by exhauster pumps. It was found very diffi 
cult, however, on account of their reciprocating ac, 
tion, to obtain a steady and uniform flow of gas, and 
instead of maintaining a vacuum in the hydraulic 
main, both it and the pressure varied continually. 
This led to the construction of rotary exhausters, 
which are now in almost universal use in this country, 
though not so generally in Europe. Although they 
may be made to give entire satisfaction, yet all rotary 
exhausters are open to the objection that they require 
to be run by power. This was usually supplied by a 
steam engine, and was the main cause of their limited 
range of application ; recently,, however, the substi- 
tution of gas for steam engines has made some pro- 
gress, particularly abroad, where the Otto and Langen 
engine is said to give good results; the Haugon en- 
gine has for some time been in use at the Boston Gas 
Works. 

This was a most important step, more so even than 
the introduction of the steam jet exhauster ; these are 
based on somewhat the same principle as the injector ; 
that of Korting is the most recent, and promises to 
yield good results. 

an our case it would be immaterial whether a rotary 
or a steam jet exhauster be used; if the former class 
were preferred, the choice would lie mainly between 
the Mackenzie and the Root’s’ exhauster; the Jones’ 
was one Of the first English exhausters introduced in- 
to this country, and is still in use in the Manhattan 
and, no doubt, in many of our older gas works. The 
Mackenzie was the first American exhauster; until 
quite recently it was in almost universel use, and is 
consequently too well known to require any special 
comment here. Within the last few years the Roots’ 
exhauster has made some progress, being in use at the 
new workg at St. Louis, Cincinnati and Pittsburgh , 
we are already acquainted with its principles through 
the Roots’ blower, from which it differs but slightly 
in its details of construction, and it presents the ap- 
pearance Of a well-designed and well-built machine. 


Aside from the fact that the first cost and the run~ 
ning expense of the exhauster are very considerable, 
it would, if used alone, be open to this very serious 
objection : its liability to overdo its work by disturb- 
ing the hydraulic seal, and thus drawing in atnee- 
pheric air, not only through the retorts that are ** off”, 
but also through those at work. This, for numerous 
reasons, is highly objectionable: not only does it give 
rise to the formation ofa very explosive mixture, 
but it reduces largely the illuminating power of the 
gas, it is said, to the extent of 502% for every 6% of 
air, and the presence of nitrogen in the gas can al- 
most invariably be traced back to this same source. 
Now, the gas is produced very irregularly in the re- 
tort-house, and consequently the work which the ex- 
hauster must perform varies continually. It is evi- 
dent, therefore, that it must be regulated by some 
form of automatic governor; the ordinary steam en- 
gine governor, if made sufficiently sensitive, might be 
capable of performing this duty. It is customary, 
however, to control the action of the exhauster engine 
by means of the 

GAS GOVERNOR, 
the small .gas bolder of which is subject to all the 
fluctuations of the gas in the mains; it can be coun- 
terbalanced with great nicety toany desired pressure, 
and it controls the engine by means of a lever attach- 
ed to it and to the throttle valve. 

A further precaution in this connection should be 
observed by the use of the 

COMPENSATOR 

which is a very simple and effective device. Like 
the governor it consists of a very small holder, coun- 
terbalanced to any desired pressure, and actuated by 
a small stream of gas, while a chamber located beneath 
the holder is connected with both the inlet and the 
outlet of the exhauster by means of pipes five or six 
inches in diameter. This chamber contains a valve 
whose stem is attached to the holder. It, then, the 
exhauster works too rapidly, the equilibrium between 
the weight of the holder and the pressure of the gas 
upon it is disturbed, the holder sinks, opens the valve 
in the chamber, and thus compels some of the gas to 
pass the exhauster once more, 


BYE-PASS. 

The mains and valves belonging to the exhauster 
should be so arranged, that when absolutely necessary 
the exhauster may be thrown out and the gas ‘‘ bye- 
passed,” as itis technically called; it is sometimes 
made self-acting so that in case of accident to the ex- 
hauster and no attendant present, the gas shall find 
an outlet. The exhanster very rarely requires to be 
thrown out, and then usually fora short time only as, 
for instance, for removing any hardened tar which 
clogged it. Toprovide against the more serious mat- 
ter of an accident to the exhauster, necessitating 
lengthy repairs, it is well to have it in duplicate; in 
the case of a new gas works, this extra expense would 
evidently be considered justifiable only very rarely. 
It is customary, on the other hand, to provide dupli~ 
cate engines and boilers, since these are more liable 
to permanent derangement than the exhauster itself. 


POWER REQUIRED FOR EXHAUSTER. 


In order to determine the amount of work which 
will be performed by the exhauster, and, consequent- 
ly, the power which it will be necessary to farnish, 
two data must be given: in the first place the weight 
of the gas which it is proposed to pass and, secondly, 
the maximum pressure under which it is intended to 
work the exhauster. The determination of this maxi- 
mum pressure in the case of a projected works can 
evidently only be a matter of approximation. It is 
made up of the pressure due to the holders, machin- 
ery and apparatus and the resistance to the flow of 
the gas in the mains; the difficulty obviously lies in 
the latter elements, since by reason of the many 
bends, connections and valves in this system of 
mains no figure can be given for it with any degree 
of precision. It also depends to 4 great extent upon 
the way in which the works are ed, since, in 
the course of time and unless ial care is taken- 
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sits of tar, naphthaline and the like, thereby increas- 
ing the resistance, while an additional increase in 
pressure may be !traced back to the machinery and 
apparatus. Its real value, therefore, is correctly ob- 
tained only after the works were in practical opera- 
tion for some time ; in any case like ours a liberal 
allowance must consequently be made. 

We will assume, therefore, that the maximum pres- 
sure to be overcome by the exhauster shall never ex- 
ceed 12” of water corresponding to a pressure of .43 
Ibs. per square inch (1” water = .036 lbs.). 

We must, in the first place, proceed to determine 
the height of the column of gas which would exert 
this press1re, and in order to do this the density of 
the gas must be known. We evidently cannot use 
the ordinary figure .450.500, whieh is the specific gra- 
vity of the gas as it leaves the works ready for distri- 
bution ; at this stage in the process, that is, immedi- 
ately after having left the hydraulic main, it contains 
a very large percentage of impurities, both mechani- 
cal and chemical, which largely increase the density 
of the gas. 

Singularly enough no definite data in this direction 
seem to exist, but the density evidently cannot be 
very much less than that of air; we shall consequent- 
ly assume it at .970, neglecting any corrections for 
temperature and pressure. Now, the weight of one cu- 
bic inch of air is .00004655 lbs. and, therefore, that of 
one cubic inch of our gas is .00/04190 lbs. The pres- 
sure, then, which the exhauster will have to overcome 

43 


.0000419 

1026.2 inches or 85.5 feet in height. The maximum 
capacity of the works will be 500,000 cubic feet per 
diem and the exhauster will therefore pass about 350 
feet per minute weighing 25.427 lbs. When, therefore, 
the exhauster passes 350 cubic feet against a resistance 
of .43 lbs. per square inch, it is doing the work to the 
extent of 25.427 x 85.5 foot-pounds per minute or 

2174 


is that exerted by a column of the gas 


33000 

the most favorable circumstances may be assumed at 
50 per cent, and consequently the power required 

2174 ‘ 
——— or a trifle more than } H. P., 
33,000 x .50 

theoretically ; in practice, however, it is customary to 
use an engine of from 4 to 6 H. P. 

The exhauster is generally selected of such dimen- 
sions that it will pass the required amount of gas with 
a very low velocity, and similarly the exhauster en- 
gine has a very low speed of piston. In this way and 
by the aid of the several accessories of the exhauster, 
there will be no difficulty in obtaining a uniform and 
steady flow of gas. At the same time the wear and 
tear of the machinery is largely reduced. 

This will conclude our remarks upon the exhauster 
for the present, for we shall have occasion to revert 
to it in the course of this paper. 





H.P. The efficiency of the exhauster under 





COMPOSITION OF THE CRUDE GAS. 

Before proceeding any further it might be well to 
examine into the chemical composition of the crude 
gas at this stage in the process, viz.: immediately 
after having passed the exhauster. A lengthy discus 
sion, however, would hardly come within the prov- 
ince of this paper, and the following brief summary 
of the most important constituents of the crude gas 
will be quite sufficient for our purposes. They are 
most conveniently classed under four heads, as fol 
lows : 

First. The real illuminating elements: heavy car- 
buretted hydrogen, benzole, naphthaline, and similar 
heavy hydrocarbons. 

Second. Diluents of acombustible character : main- 
ly marsh-gas, hydrogen, and carbonic oxide ; it is evi- 
dently very fortunate that such elewents exist in the 
gas, since they serve the purpose of diluting the gases 
of the first class which are so rich in carbon that, 
when burnt alone, it would be very difficult to secure 
their thorough combustion. 


Third. Diluents of a non-combustible character, 
among others carbonic acid and nitrogen, whose pres- 





ence, even in small quantities, is highly injurious, 
and 

Fourth. Impurities like sulphurous acid, sulphuret- 
ted hydrogen, the cyanides and ali ammoniacal com- 
pounds, 

The crude gas also carries with it a considerable 
quantity of heavy hy“rocarbons, which are condens- 
able at even ordinary ten)peratures and pressures, and 
which are known under the name of coal tar. It is 
self-evident that these must be thoroughly removed, 
and we will now devote our attention to the processes 
by means of which this is accomplished ; these con- 
stitute the second great subdivision of our subject, 
technically called 

CONDENSATION. 

This process, strictly speaking, comes into play 
almost as soon as the gas leaves the retorts, since this 
is deprived of a large percentage of its grosser impu- 
rities by the cooljng action of the hydraulic main and 
the mains leading from it to the exhauster. The pro- 
cess is completed in what are termed ‘‘ condensers.” 
The first of these was the 


ATMOSPHERIC OR AIR CONDENSER, 


which, for a long time, was in universal use. In cne 
of its numerous forms it consists of an extensive sys- 
tem of large pipes running to and fro, horizontally 
or nearly so, through the walls of one of the buildings. 
This isa very common arrangement and one which was 
adopted in the case of the new works at Beckton, 
England. In another form a series of pipes is verti- 
cally placed upon a large rectangular box, the tops of 
the pipes being connected by means of U pieces in 
such a manner that the gas passes alternately up and 
down the pipes. This form of condenser is still in 
use at the Fourteenth street station of the Manhattan 
Gas Works. 

In the atmospheric condenser, the gas being cooled 
simply by the action of the air, the condensation was 
necessarily imperfectly dope in warm and overdone 


in cold weather, and consequently it is but rarely 
used in our climate. It may, however, be rendered 
somewhat more efficient in manner by painting it a 
white color, since this absorbs heat to a less degree 
than any other. 

In many instances the condenser consists of a se- 
ries of pipes laid underground, and to a depth of from 
four to six feet; in this manner the temperature of 
the condenser is constant or, at all events, very nearly 
so throughout the several seasons, and it becomes, 
indeed, quite an efficient piece of apparatus. 

[To be continued.] 








The Costof Light.—A number of experiments 
have been made lately in London to test the compar- 
ative cost of illumination with the various materials 
used for that purpose. Below is the result, the first 
column containing a description of the materials test- 
ed; the second, the price of tbe material in Londen, 
reckoning 24 cents to the shilling; the third column 
shows the duration of the light furnished for one cent 


the light being reduced to equal one sperm candle. 
With the exception of the last named material, com- 
mon gas, the prices do not vary sufficiently from 
those which prevail here to effect the value of the 
comparison. London gas is reputedly of inferior illu- 
minating power, so that the economy of its use can 
scarcely be so much greater tban ours as its cheapness 
would seem to indicaie. 


h. m. 
Standard sperm candles, per Ib...$0.48 se 
Best wax candle, per Ib.............. 48 1 6 
Sperm oil in moderator, per gal... 2.28 1 12 
Belmont sperm candle; per Ib...... 30 1 27 
Stella, or Burmese wax, per lb....  .30 . 
Petroleum candle, per Ib............ .36 2 16 
Composite candle, No. 1, per lb... .22 : 
6 “ as “... 1 3 4 
Common dip candles, per Ib........ 12 2 52 
Almond oil, in moderator, per gal. 2.22 3 .. 
Colza, per gall......cscesssscccececseeees 1.20 4 37 
Paraffin oil, In lamp, per ygal....... 72 9 35 
Common gas, per 1000 ft............ 90 26 


The price of gas being about three times ag great 
in most American cities as in London, no such mark- 
ed advantage as sppears in the table can accrue from 
its use on the score of cost. Still, it must rank among 
the most economical of artifical illuminations—at least 
three or four times as economical as common candles 
for a given amoynt of light.— Coal Trade Journal. 
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The St. John and Rockwell Scrubber. 


Mr. Editor: Some time has elapsed since the scrub- 
ber of the St. John & Rockwell Company has had a 
statement furnished in its behalf, and I would esteem 
it as a great favor to have « place in your columns for 
the publication of some facts for the gas manufactu- 
rers to peruse. 

As usual, many theories have been propounded 
which have evoked learned discussion on the appara- 
tus employed by the gas manufacturers of all coun- 
tries, and particularly in Great Baitain, but without 
any satisfactory conclusions being attained ; and it is 
possible the theories here advanced may be thrown 
into the limbo of rejected scientific speculations— 
nevertheless I shall do my best, without fear of ridi- 
cule, to lay it before the public, especially as some of 
the theories that may be discarded have been pre- 
sented by those who possess a higher reputation for 
scientific research than I can lay claim to. 

It is now about four years since the scrubber of the 
St. John & Rockwell Compary was first brougbt into 
notice. Its principles and workings were fully set 
forth in the columns of your Journal ; and, after 
much labor and argument, one was constructed at the 
works of the Harlem Gas Light Company, at Harlem, 
New York. Like all other new devices or machines, 
it was not quite complete ; but, in a very short space 
of time, the adjustments were all placed, and the 
scrubbers set to work on December 31, 1873, and has 
never been idle during the meantime, always perform- 
ing its work in the most satisfactory manner. This 
would seem to corroborate the theories advanced and 
argue well for its success, also to rebut the many 
theories and prophecies that it would be but a very 
short time before it would become choked or closed 
with tar, etc. Such, however, has not been the case. 
At the time when this scrubber was first presented to 
gas manufacturers there were many theories and ai- 
guments advanced against it. One, in particular, was 
that the gas was not properly condensed. How 
could it be possible with such a small scrubber, 
Humbug! Fraud! Can't be so! Why we cannot 
always cool our gas so that it is fit to enter the purifi- 
ers, and we have six to eight hundred feet of vertical 
pipes, with a spray of water in each, besides large 
cylinders, with intermediate layers of coke, breeze, 
etc., for the gas to pass through, with water also 
spraying upon it ; and yet, sometimes, we fail to con- 
dense or cool the gas. 

In reply to this—will refer to the one at tre Har- 
lem Gas Works. That the pas, after passing through 
it, has a cooling influence upon the hand; also, that 
it will not soil white fabrics when allowed to escape 
upon them through a three-eighth of an inch pipe at 
the outlet of the scrubber. Again—quantity and 
quality. 

It was, and is now claimed, that this scrubber is the 
most complete and effectual in its action of any yrt 
constructed. The reports of Dr. Chandler and Prof. 
Wurtz, upon examinations made at the Harlem Gas- 
Works, as well as the books of the Harlem Gas-Light 
Company, prove that there is more than 10,000 cubic 
feet of gas from I7 to ID candle power in a ton of or- 
dinary caking coal. When this was wade known some 
doubted, but this has been exceded during the mean- 
time. In fact it is accomplished daily. It has been 
published that not less than 11,000 cubic feet of gas 
from 17 to 19 candle power made from such coal as 
Murphy Run, Penn, Westmoreland and Waverly, 
without any enriching material is guaranteed by the 
use of the scrnbber of the St. John & Rockwell Com- 
pany. Here isanimportant point. If the percentage 


of cannel coal can be saved to gas companies, it am- 
ounts to avery large sum; for instance, in places 


where the illuminating power of the gas has to be 
of a standard of 16 candle power, canne! coal is gen 
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erally employed; and as the price of this coal is near- 
ly twice that of caking coals, it can be readily shown 
(so that those who run may read) on a consumption 
of 80,000 tons of coal, and using 20 per cent. of can- 
nel, making 16,000 tons. This would cost about $5 
more per ton than the ordinary caking coals, and, at 
the same time the quantity and quality of the coke is 
not increased or improved—making $80,000 in one 
year. I have named the above figure merely to ex- 
plain some very large companies using much more. 
In some seasons of the year the percentage of cannel 
is less, say, 10 per cent. in summer months, but it 
would be safe to name 15 per cent. as a fair average 
for the year. ‘This would still be the large amount of 
12,000 tons, at the increased price of $5, making 
$60,000 as a saving. The theories that weru advanced 
at the time this scrubber was first presented have 
been retained by others. 


I was pleased to read, in your issue of Nov. 16th, 
1876, that Mr. William Farmer, an engineer of ability, 
who quotes largely from Bowditch, in support of the 
same principles set forth. In speaking of naphthaline, 
etc., he says: ‘*To get over this difficulty we must 
adopt an apparatus that will keep and utilize all of 
the hot tar that we do get, and not let it cool imre- 
diately and escape to the tar well.” I also notice the 
weakness exhibited in the working of the zig zag scrub- 
ber, as his (Mr. Farmer’s) explanations recommend 
‘‘that from this apparatus the gas should next pass 
on to the ordinary multitubular condenser, to be re- 
duced to the proper temperature before it enters the 
water scrubber,’’ making quite an extensive sequence 
of apparatus, as well as expensive, to construct, in the 
first instance. This zig-zag scrubber, no doubt per- 
form; its part, in connection with the multitubular 
condensers and washers, and it would be remarkahle 
if it did not. 

In my reply to Mr. Smedbery, in your issue of 
April 2d, 1°75, this same inactivity, or weakness, was 
dwelt upon relative to the working of the Pelouze and 
Audouin condenser, which involved about the same 
amount of apparatus, including the reversed flow and 
differential action of an immense volume cf water, 
imperfectly arresting the tar, etc. I will again repeat 
what I then said—that all of the above principles 
have been in constant operation without involving 
the necessity of any subsequent condenser ever since 
the scrubber of the St. John & Rockwell Compa- 
ny has been working, which is nearly five years. We 


have long been convinced tbat the liquids set free in | 


the distillation of the coals were of great value in 
treating the vapor successfully, and it is upon this 
that our patents have been securec. We bring for- 
ward to the scrubber all of the liquid products from 
the hydraulic main, passing them through a series of 
boxes, utilizing them until all traces of tar, etc., are 
absolutely removed; at the same time the gas is cool- 
ed also enriched by the absorption of the benzole 
and cov! tar naphthas which are ever present. 


Much has been written and expressed relative to 
condensation, also of the quantity and quality of the 
gas made from bituminous coals, but the sulphur 
question has been more or less overlooked. It was 
sulphur that Prof. Sil’iman termed the ‘‘ black beast,” 
and was dreaded by gas manufacturers. I believe all 
are a unit upon this question. It is by analysis that 
the quantity of sulphur in purified gas is dotermined. 
This subject has been disvussed fora long time in 
Europe, and, in 1860, the Metropolis gas .ct, in Lon- 
don, was passed, which required purified gas not to 
contain were than 20 grains to the 190 entic feet. 
This seemed to baffle the art and skill of Great Britain 
to comply with this statute, and, in almost every in- 
stance, failed. 


I qaote the report of the lamented Dr. Letheby, 
(from volume xxi, 1872, of the London Journal of 
Gas-Lighting) who was the chief gas examiner aps 
pointed by the Board of Trade. In his quarterly re. 
port to the corporation of London, and the Metropol- 
itan Board of Trade (deing 12 years subsequent to the 
passage of the act) it appears that the following are 
the maximum, minimum, and average smounts of 





jed; 





grains of sulphur, per 100 cubic feet of gas, in the 
different companies : 


Dhartered Company. 


Maxi- Mini- Average 
mum. mum. 
Jommon gas, Cannon street... 46°5 26°7 36.90 
- ‘© Gray’sInn road. 52°38 21°5 40°30 
- ‘* Friendly Place.. 57°0 10°5 21°03 
Ey ** Arundel street.. 37°4 31°2 35°90 
Cannel gae..... .......ccccsrseceeeee 32°S 244 28°54 
Imperial Company. 
Maxi- Mini- Average 
mum. mum. 
Common gas, Oakley square.. 38°0 28°7 34°05 
** Camden street.. 33°1 19°1 27°00 
. ‘* Graham street.. 31°3 21°5 27°26 
South Metropolitan. ....c..csces 39°4 296 35°23 


Dr. Whitmore’s report on the quality of the gus 
supplied in St. Marylebone, January, 1872. 


Imperial Company’s Gas— 


Mean quantity of sulphur per 100 c. f. 33°12 
Chartered Company’s common gas........... 32°13 
- cannel ga&........... 26°76 


I might quote about the same results throughout 
the whole year, but this will do for the present. It 
js true that in some extreme cases, where the greatest 
care was exercised, the above quantities have been 
reduced by some companies, but the fluctuations show 
that it was not altogether reliable. I have selected 
the above compantes, not from any choice of my own, 
but that they were selected by others, and only done 
in this case to prove how hard it has been for the re- 
spective companies to comply with the requirements 
of the statute. It must be understocd that I firmly 
believe they were doing all that could possibly be 
done with the apparatus employed. 

I do not propose to know how well gas companies 
are doing in tnis country, relative to the amount of 
sulphur left in the purified gas, but am of the opinion 
that the same difficulty is present here as well as in 
Europe. That it can be improved there is not the 
shadow of a doubt. Certainly no change of purifiers or 
material is employed. Some may doubt that sulphur 
can exist in purified gas without being detected by 
the ordinary lead paper, such as is generally employ- 
but, nevertheless, it is true, and can exist to an 


| alarming extent, as high as 40 to 50 grains, or more, 
{in 100 cubic feet. 


If this is so objectionable, and can 
be removed so easily, at the same time reducing the 
expense of purification, as well as not to impair the 
illuminating power of the gas, also not reducing its 
quantity, then it would seem reasonable to conclude 
that a method whereby all of this could be accom- 
plished with so much economy and advantage wonld 
be acceptable. 

I now present Dr. Chandler's report and examina- 
tions recently made at the Harlem Gas Works, upon 
the method and priuciples embraced by the scrubber 
of the St. John & Rockwell Company— 

ScHoor or Mines Cotumsia Couuece, ) 
Cor. 49TH St. & 4TH AVENUE, 
New Yorks, Oct. 12, 1876. ) 
Burr Wakeman, Esq., President St. John & Rock- 
well Scrubber Company, 61 Liberty st., N. Y. 


My Dear Sir: In the tests made upon the gas at 
the Harlem Gas works, with reference to its purifica- 
tion by the passage of the gas through a scrubber 
constructed upon the principles of your apparatus, 
i. €., washing the gas with the products from the hy- 
draulic main, but consisting of six boxes instead of 
four or two, the following results were obtained : 

‘The raw gas found to contain 54°77 grains of sul_ 
phur per 100 cubic feet; test made Sept. 22d, 1876. 
The gas, after passing through the six boxes, and be- 
fore passing the purifiers, contained 16°26 grains of 
sulphur ; test made Sept. 23, 1876. After passing the 
six boxes, and the purifiers also, the finished gus con- 
tained 5°31 grains of sulphur; test made Sept. 25th, 
1876. 

That this result is not exceptional, when both tar 
and ammoniacal liquor were passed into the appara- 


| tus to effect the purification of the gas, is shown by 





other tests made at another time upon gas purified in 
that manner. The results were as follows: 

August 14th, 1876, the finished gas contained, in 
100 cubic feet, 5°45 grains of sulphur; August 17th, 
1876, the finished gas contained, in 100 cubic feet , 
5°50 grains of sulphur. 

It appears, therefore, that by the use of an appara~ 
tus constructed on this principle, with six boxes, illu 
minating gas can be purified so as to contain between 
five and five and a-half grains to the hundred cubic 
feet. Iam informed that the coal used at the works 
while these experiments were in progress, was Mur- 
phy Run. Very truly, yours, 

O. F. Caanpuer. 


Here the remarkable action of this scrubber is 
clearly shown. It may be explained that the crude 
gas analyzed had passed the six boxes without any 
of the liquids being present as a matter of conveni- 
ence. There may have been more sulphur combined 
with the crude gas than 54°77 grains, as the gas pass- 
ing through the perforations would possibly leave a 
portion of it; as it is there was over 36 greins per 
100 cubic feet removed, which is conclusive of the 
wonderful power of this scrubber. Less sulphur is 
found in combination, after passing the boxes, than 
is fonnd in a majority of cases in purified gas. I will 
state farther, in explanation, that the seal employed 
in each box was one inch, so that the question 
of back pressure may not be seriously made. It 
may not be generally known that we have constructed 
one of our scrubbers at Quebec, in February last, 
which has four boxes. The results there corroborate 
the theories advanced relative to the purity of the 
gas on leaving the scrubber. It may well challenge 
a parallel. I was there on the 5th of August, 1876, 
and found it working very well indeed—they were 
making about 45,000 cubic feet of gas per day, and 
the purifiers were not changed in 31 days, making 
1,395,000 cubic feet of gas purified by 130 bushels of 
lime—over 10,000 cudic feet purified per bushel of 
lime. In the report of Dr. Chandler, published in the 
Gas-Licut Journat of January 16, 1875, it was found 
that there were 23°586 grains of salphur per 100 cubic 
feet of gas, and 2°65 grains of ammonia in the same 
quantity. The ammonia was very satisfactory ; but 
the sulphur was not low enough to satisfy me that the 
scrubber was working to its full capacity. Again, the 
analysis was made fromthe working of two boxes, 
hence the introduction of four at Quebec, and six 
with this last examination of Dr. Chandler. 


This is the. point upon which all hangs—the boxes 
will be increased until the last vestige of sulphur is 
extracted. The bugbear of bisulphide of carbon not 
being known in this country, as expressed by Mr. 
Cathels, of Montreal, in your issue of Nov. 3d, 1876, 
will then quietly vacate the premises so long occupied, 
and make room for a purer, more healthy, and better 
quality of gas. If all this is accomplished before its 
presence has been detected so much the better for 
all concerned. I will say (what every one knows) 
that sulphur in combination with gas after being 
made is still sulphur at the point of combustion, and 
must form sulphurous acid, which is subsequently 
converted into sulphuric acid—and here is the great 
objection. Itis this that is destructive to furniture, 
fabrics, etc. It is the removal of bisulphide of carbon 
I am at work at, and do not propose to stop until it is 
accomplished, particularly when it can be done with- 
out any detrimental effect upon the quality and quan- 
tity of thefgas; and, certainly, without any extra ex- 
pense (for the scrubber is automatic), also, it being 
the spirit of the age in which we live, to excel if we 
can, without tresspassing upon the rights of others, 
and this shall be my guide. 

In conclusion, Mr. Editor, I will say in behalf of 
the St. John & Rockwell Company, of New York, that 
they are ready to negotiate for the construction of 
their scrubbers in any part of the United States, at 
reasonable rates, and warrant the published results 
and statements : 


ist. The absolute disposition of all the tar, etc. 
2d. Not less than 11,000 cubic feet of gas, of 17 to 





ed 











19 candle power per ton of 2240 Ibs. of such coal as 
Murphy Run, ete., without any enriching material, 
cannel coal or otherwise. 

3d. That there shall not exceed 5°50 grains of sul- 
phur in 100 cubic feet of gas, made upon any scale 
from 5,000 to 10,000,000 cubic feet per diem. 

4th. That the present expense of the purifying de- 
partment shall be reduced 30 to 50 per cent. 

Yours, very truly, 
'  W. H. Sr. Jon, 

“ss Liberty Street, New York city, December 14, 








Tiluminating Power of Coal Gas. 





[From the London Journal of Grs Lighting, Nov. 14.] 
In the Lordon Journal of the 22nd of February last 


(vol. 27, page 282) was published an able reswme of a \rical standard. There wax a want, therefore, of a radi- 
. , a 


paper read before the Institution of Civil Engineers, 
by Mr. William Sugg, ‘‘On Estimating the Ilumin- 
ating Power of Coal Gas.” We give below the discus- 
sion upon it. 

Mr. Sugg said since the paper was written, he had 
combined the whole of its recommendations in an in- 
strument, in which the dial was divided off so as to 
show the quantity of gas required to give a light equal 
to any number of sperm candles up to 16. A burner 
was fixed to it which, when the flame was exactly at 
the height of three inches, gave always a light equal 
to 16 sperm candles. The quantity of gas required 
to prodnce light of that intensity would vary accord- 
ing to the quality of the gas, and was shown in the 
tables. 

Dr. Letheby remarked, through the secretary, that 
Mr. Sugg had done good service by bringing this im- 
portant subject before the Institution, with a view to 
discussion ; for it must be admitted that the present 
means and parliamentary provisions, for estimating 
the illuminating power of coal gas were, as Mr. Sugg 
said, in an unsatisfactory condition. He might add, 
indeed, that this was not only the experience of prac- 
tical men like Mr. Sugg, and the gas testers appointed 
under various Acts of Parliament, but it was also seen 
in the difficulties and disputes which were constantly 
arising whenever gas companies and local authorities 
were in conflict, as was too often the case, on the 
question of the illuminating power of the gas supplied 
to the public. These difficulties began about the 
year 1848 or 1849, when, at the instance of three dis- 
tinguished chemists, who had passed away—namely, 
Prof. Graham, Dr. Lesson, and Mr. Uooper—the 
Great Central Gas Consumers Company adopted, un. 
der severe obligations, a pcrliamentary standard of 
illuminating power, and a prescribed method of de- 
termining it, the standard being an illuminating 
power of 12 wax candles of six to the pound, each con- 
suming 120 grains of wax per hour; and the gas was 
to be burnt at the rate of five cubic feet an hour from 
an Argand burner of 15 holes and a 7-inch chimney. 
It happened that he was the officer appointed by the 
Corporation of London in 1850, under the provisions 
of the Great Central Company’s Act, which had then 
just become law, to test the qnualityof the gas sup- 
plied to the city, and to see that the obligations of 

the company were duly fulfilled. This was the firs; 
appointment of the kind that was ever made ; and he 
soon found that all the provisions of the Act for esti- 
mating the illuminating power of the gas were radi_ 
cally unsoand and unreliable; in fact, the whole sub- 
ject of gas photometry was in a crude and imperfect 
condition, and he felt that it must be reformed from 
end to end. The wax candles, for example, prescribed 
by the Act, were among the worst sort of candles that 
could be used for photometrical purposes ; and the 
reason was obvious, for as a wax candle, like a com- 
mon tallow candle, required snuffing, and grew dim- 
mer and dimmer as the head of carbon accumulated 
upon the wick, it was a difficult question to decide 
when that delicate operation of snuffing should be 
performed. One of tbe first things, therefore, which 
he did was to rectify the standard candle; and after 


determining the relative illuminating power of wax 
and sperm, he adopted the latter, using a plaited wick 
which snuffed itself. This had been the standard 
candle from that time to the present, for it was adopt- 
ed by Parliament in 1852. He mureover used two 
candles instead of one, in order that the light might 
be intensified, and the rate of combustion equalized. 
This, also. had become the practice in photometry. 
After a time, however, the sperm candle became a 
subject of perplexity, from the circumstance that dur- 
ing the American war, when long-fibre cotton was dif- 
ficult to obtain, a short-fibre cotton was used in the 
construction of the wick, and thus the combustion of 
the candle became irregular. More recently, in con- 
sequence of the increasing value of spermacetti, the 
candle was frequently adulterated with paraffin and 
stearic acid, so as to be untrus! \rihy as a photomet- 


cal improvement in this particular. In the next place, 

the photometer was a very imperfect instrument, with 

reflecting surfaces, and with the Bunsen disc exposed 

on both sides to extraneous light. This he remedied 
by the use of screens ; and by enclosing the disc in a 

chamber, or camera, which only permitted the access 
of the direct light from the gas and the candles, as 
was seen in the photometer which bore his name. 

The burner also, which was described in the Great 
Central Company’s Act as an Argand of 15 holes with 

a7inch chimney, was so constructed by different 
makers as to give, with the same gas, when burning 
at the same rate, an illuminating power that ranged 
from about 10 to 15 candles. This was caused by the 
want of uniformity in the size of the apertures throngh 
which the air passed to the interior of the flame, 

There was not, in fact, at that time, the slightest pro- 
vision for the proper adjustment of air to gas; and 
therefore, with different burners of Act of Parliament 
quality, the photometrical results were most discord- 
ant. Very little experimental inquiry showed that 
the smaller the apertures, and the higher the pressure 
at which the gas issued from the burners, the lower 
was the illuminating power; and, on the other hand, 
the larger the hole which gave access of air to the in- 
terior of the flame, the lower also was the illuminat. 
ing power. Acareful examination of these facts by 
Mr. Sugg and himself led to the construction of the 
burner which bore their names, and which, until re_ 
cently, had been the standard burner for photomet- 
rical purposes—the size of the internal Lole being 
graduated according to the quality of the gas; and 
thus, with the assistance of perforated discs upon the 
gallery of the burner, the proper adjustmeut of air, 
and thereby the proper combustion of gas of difterent 
qualities, had been approximately secured. More re- 
cently, however, the improvements of Mr. Sugg in 
the same direction had produced a still better burner, 
which was rightly proposed as the standard burner 
for general use. These improvements consisted— 
first, in the reduction of the pressure of the gas to a 
minimum at the point of combustion ; secondly, in a 
well regulated supply of sir to the intericr and exte- 
rior of the conical flame; and thirdly, in the adop- 
tion of means for keeping down the temperature of 
the burner, in order that issning gas might not be 
expanded by the heat of the burner. Possibly further 
improvements might yet be made in the construction 
of test-burners; but sufficient progress had already 
been made to justify the proposition of Mr. Sugg, that 
his burner should be accepted asa standard instru 

ment, so that litigation and trouble on this head 
might be in future prevented. And now came the 
important question—how was the burner to be used ? 
Should it be after the old parliamentary fashion, of 
forcing five cubic feet of gas through it per hour, 
whether the burner consumed it properly or not, or 
should the quantity of gas necessary to produce a 
flame of given intensity or of given measurement be 


five cubic feet of gas per hour through a burner. whe- 
ther it would effectively carry this quantity or not, 





about one thousand experiments for the purpose of 


was radically wrong; for with any given burner and 


determined? It was, he thought, abundantly evident | 
that the present practice in this country, of forcing | . : , 
| ity or quality of the gas: while with a flame of a 
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development of the illuminating power of that quan- 
tity of gas, it must be that when gas of inferior qual- 
ity was passed through it at the same rate, the gas 
would be over-oxidized, and, therefore, made to ap- 
pear of less illuminating power than it really was. On 
the other hard, superior gas would be under-oxidized, 
and would escape as smoke, without developing its 
full value. This was actually the case with the Bir- 
mingham burner referred to, which, at the time of 
the passing of the Company’s Act in 1864, and at the 
request of the parliamentary committee, he designed, 
in conjunction with Mr. Bowditch, as the standard 
burner for 14-candle gas. They were compelled to 
use a metal top, in accordance with the instructions 
of the committee ; for the Corporation of Birmingham, 
who were in opposition to the gas company, would 
not have a burner with a steatite top, and this they 
would now regret, having lately purchased the works 
of the company. ‘This burner was exactly suited for 
14-candle gas, but if the gas got better or worse than 
this, the burner would do it injustice. “he same was 
the case with other standard Argand burners, as 
the Dublin, Leamington, etc., which had been con- 
structed on their principles ; and, therefore, if Parli- 
ament insisted on the passing of five cubic feet per 
hour through a test-burner, the gas companies should 
be permitted to select that burner which, while ful- 
filling the conditions of the Act of Parliament, devel- 
oped the illuminating power of the gas to the fullest 
extent. It was far better, however, that the second 
alternative should be resorted to—namely, the use of 
the standard burner, like a standard measure, as Mr. 
Sugg proposed, and the determination of the quantity 
of gas to be passed through it so as to develop a flame 
of standard intensity or standard height. The inten- 
sity of the flame might be measured, as was the prac- 
tice in France, under the advice of Dumas and Reg. 
nault, by keeping it exactly equal in illuminating 
power to that of an Argand burner, of prescribed con- 
ditions, consuming a given quantity of colza oil. Or 
it might be measured as he had proposed, by ascer- 
taining its penetrating power in passing through a 
medium of given opacity—say a piece of dark bottle- 
glass, cut in wedge shape. Butif the hoight of the 
flame were the test, nothing was easier than to fix on 
such a height as would be best suited for the maxi- 
mum development of light, and then to determine the 
quantity of gas per hour necessary to produce such a 
flame. Long ago the late Dr. Fyfe showed that the 
quality of the gas, as regarded illuminating power, 
might be determined by burning the gas from a jet of 
given dimensions, and observing the rate of combus.- 
tion necessary to produce a flame of given height, or 
by observing the height of the flame when the gas 
was burnt at a given rate. Under the name of Lowe's 
jet photometer, the iast method was practically in nse 
at gas works for the purpose of ascertaining the qual- 
ity of the gas; and there was no reason why the other 
plan might not be pursued, for the principle was man. 
ifestly correct. The illuminating power of gas was 
dependent on the proportions of the rich and heavy 
hydrocarbons which the gas contained ; and as these 
were of much higher specific gravity than the hydro- 
gen and marsh gas, which were the chief constituents 
of coal gas, it was evident that the density or specific 
gravity of the gas would rise in proportion to the 
quantity aud quality of the hydrocarbons contained in 
it. Now, the experiments of Dr. Fyfe, as well as the 
more recent investigations of Prof. Graham, had 
shown that the flow of gas through a small orifice was 
inversely proportional to the gravity of the gas. A 
light gas, for example, wonld pass much more freely 
and easily through such an orifice than a heavy gas. 
The law, indeed, as expressed by Prof. Graham was, 
that the velocity, or rate of flow, was inversely as the 
square root of the density. If, therefore, the flame 
were used as the exponent of density; as it really was 
in the case of the heavy hydrocarbons, its height un- 
der a constant rate of flow would determine the den- 


Jan. 2, 1877. 





yiven height, the rate of flow would be the means of 
arriving at a like result. This was the priuciple 





chimney suited for the proper combination and full 


which the author had in view, and no doubt it was 
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susceptible of practical application. His experiments, 
indeed, showed that this was the case, and that the 
results obtained by it were accurate and trustworthy. 
The simplicity cf the process was, moreover; a great 
recommendation, as it was capable of being applied 
under all circumstances, without the complicated ma- 
chinery at present in use; only a standard burner be~ 
ing required with a handy, portable, and accurate 
meter, together with a delicate thermometer anda 
good aneroid barometer. 

Mr. Vernen Harcourt remarked that he had an op- 
portunity of seeing the apparatus previously, and 
therefore could not presume to offer an opinion upon 
its practical value. One or two points mentioned by 
the author were of great interest, and one certainly 
which he had not previously understood, viz,, that 
flat flames produced by different samples of gas at 
the same burner did not differ from one another ex- 
cept in size, and that provided the total surface of the 
flame was the same, whatever the quality of the gas 
burnt, the amount of light it gave was the same. That 
was certainly at variance with common observation as 
to coal gas. Remarks were often heard as to the ap- 
parent brilliancy of the light, which were intended to 
refer to the effect produced by a given arva of flame 
upon the eye; but from what Mr. Sugg said he un- 
derstood a 3-inch flame, from the same burner, would 
always give the same amount of light, whatever the 
quality of the gas. Another question suggested by 
the paper was as to the reason why the size of the 
flame should vary, asit was known to vary, other 
conditions being alike, with the quality of the gas. 
One reason for this was the decomposition of the 
heavy hydrocarbons at the high temperature of the 
flame. It was well known to chemists that at that 
high temperature these hydrocarbons were resolved 
into a larger volume of lighter gases. As soon as the 
gas had passed through the burner, and had been 
heated, part of it was decomposed, and a larger vol- 
ume of gas was formed; so that actually with a richer 
gas, though the quantity passing through the meter 
was the same, the quantity in the flame was a larger 
volume, and, therefore, to obtain a flame of given 
length, it was necessary to burn less gas as measured 
by the meter. He did not understand why an Argaud 
burner with a3-inch flame was used, because, com- 
paring the instrument with the jet photometer, it ap- 
peared to have at least two disadvantages. It would 
seem an easy matter to determine the height of the 
flame, but actually its top consisted of a number of 
shifling peaks, and although it was possible to arrive 
at some rough average, yet its position could not be 
determined with accuracy. The error so produced 
appeared to be increased by using so shorta flame. 
With a flame six inches long, a small error as to the 
position of the top of the flame mattered less than in 
toe adjustment of a 3-inch flame. The uncertainty 
as to the position of the top of the flame in the latter 
case was much greater, and the error caused by that 
uncertainty was greater. He could uot understand 
why, in this instrument, sucha flame was adopted, 
instead of the long flame with a well defined top 
which was used in the jet photometer. 

Mr. Law said that portion of the profession engaged 
in gas engineering was much indebted to Mr. Sugg 
for the attention he had given to the subject of the 
standard gas burner. No doubt the burner he had 
introduced was that which gave the most uniform re- 
sults, and without which the present perfection of gas 
photometry could never have been attained. The 
most imperfect part of photometrical apparatus was 
that employed as the standard by which the instru- 
ment could be perfectly adjusted. Whatever pho 
tometer was used—whether Bunsen’s or Wheatstone’s, 
or the wedge—they all depended ultimately upon the 
estimation of the human eye; and not only did that 
estimation differ in different individuals, but in the 
same individual in different states of health or other 
physical circumstances. He had placed on the table 
an instrument which he believed would become the 
standard photometer, because it was entirely inde- 


pendent of the physical conditions of the human eye, 
and really meusured the intensity of the light by the 





velocity of its revolution. It was a recent discovery 
of Professor Crookes, and seemed to presage some 
great discoveries in reference to those extremely at 
tenuated media of which Mr. Grove first showed the 
correlation, such as light, heat, magnetism, actinism, 
and electricity. The instrument was actuated by the 
intensity of the light. The cause of its: revolution 
was not so important to inquire into in reference to 
this subject, but it was a fact that the velocity would 
vary according to the intensity of the light. It was 
most sensitive in its operation; it consisted of arms 
of aluminium with discs of talc, which were black on 
one side and polished on the other, and the influence 
of light upon it produced the revolution; it was ina 
perfect vacuum. The mode of making use of it would 
be to let it move at such a low velocity as would ena- 
ble the revolutions to be counted, and the number of 
revolutions would determine the intensity of the light. 
If it was farther improved by making one of the arms 
magnetic, a registering apparatus might be put out- 
side, so that the number of revolutions might actually 
be recorded. In reference to the proposed mode of 
estimating the illuminating power of gas, he could 
speak from experience of the great value of having 
some simple mode which did not depend upon the 
estimate of the eye of different persons, such as in the 
Bunsen photometer; for he knew by experience that 
fisca] engineers in foreign parts, not accustomed to 
this kind of observation, would estimate the gas at 
twe or three candles different from the practised gas 
maker who was used to the instrument. 

Mr. Barlow, vice-president, did not think Mr. 
Crooke’s instrument had been presented in a form 
suitable for measuring light alone, because it was af- 
ected not only by light, but by heat. It would re- 
quire some provision to exclude the action of heat, 
because the worst gas was that which gave much heat 
and little light ; and the instrument would be caused 
to revolve by gas of inferior quality almost as much as 
it would be by gas of high illuminating power. Care 
would therefore be required to exclude the effect of 
heat, otherwise bad gas might be registered as good. 

Professor Abel observed that Mr Crookes had al- 
ready given serious attention to that subject, and no 
Goubt would be able so to arrange the apparatus as to 
shut off the rays of heat, and obtain trustworthy re- 
cords of the different illuminating powers of the light 
emitted from different sources. He had sanguine an- 
ticipations of the results that Mr. Crookes would ob- 
tain in this direction. He had listened with great 
interest to Mr. Sugg’s communication. The only 
point that occurred to him in reference to it was the 
one Mr. Harcourt had noticed—viz., the uncertainty 
of measuring the exact height of so short a flame. 

(To be continued.} 








Cleansing Old Iron Water Pipes at Elgin. 
—————>———____. 

A short time ago the commissioners of Elgin resoly- 
ed to cleanse the old iron water pipes, and relay them 
in those parts of the town where they would be of use. 
The first portion of the pipes (which had been in the 
ground for more than twenty years, and were much 
incrusted) has now been cleansed. The process was 
gone tkrough at New Elgin, where a rough furnace 
was grected to meet the object in view. The pipes, 
two at a time, were laid into the furnace, and subject- 
ed to an intense heat for about half an hour. The 
action of the heat loosened the incrustation of the 
pipes, and when the pipes were lifted out of the fur 
nace the greater portion of it at once fell off. The 
most troublesome portion of the work, however, re- 
mained to be done. The pipes had to be cleaned 
with a spring scraper, made to exactly fit the size of 
the pipe. After undergoing this work, the pipe was 
allowed to cool till it was in a fit condition to be dip- 
ped into a ‘‘well” some 12 feet deep, containing 
Smith's patent solution, where it remained for nearly 
a minute ; after which it was taken out. and presented 
all the appearance of a new pipe. By the adoption 
of this process the town will, it is said, be 300/. richer 


than if the old pipes had been sold as mere metal, and 
new pipes bought to replace them.—Jronmonger. 





Chemical and Setentetic epertory. 


Method of Determining the Hardness and 
Quality of Steel.—M. A. Chary heats pieces ofa 
given size as high as they will bear without burning, 
and then bends them by blows of a hammer to and 
frountil they break. Steel not red-short should stand 


at least ten such bendings before breaking.—Jron- 
monger. 








The Metric System.—At the recent meeting of 
the American Pharmaceutical Association, a lengthy 
report was presented urging the advantages of the 
metric system of weights and measures, which have 
now become the legalized standards of more than half 
of the civilized world; and proposing the formation of 
a permanent committee of three to further the intro_ 
duction of the system into general use in the country. 
—Druggists’ Circular. 


—— 


The San Francisco Water Works.—Richard 
Ives, of San Francisco, is at St. Louis, and is negoti- 
ating with the Vulcan Iron Works for forty thousand 
tons of iron plates, to be converted into pipe, for con- 
ducting water from the Sierra Nevadas to San Fran- 
cisco, a distance of one hundred and twenty miles. 
The contract will amount to about two million dollars. 
—Hydraulic Engineer. 


Poisoning by Illuminating Gas.—A servant 
girl, oceupying a small room, so “ turned off the gas,’ 
on going to bed, as to allow a large volume to escape 
into her room. In the morning she was found as- 
phyxiated, unconscious and nearly pulseless. Recov- 
ery in about four hours took place, under treatment 
by fresh air and spirits of ammonia, fifteen drops 
every ten minutes being given at first.—Dr. R. Dex- 
ter, in Journal of Nervous and Mental Diseases. 


Dynamite.—Dynamite is being successfully used 
in Scotland, in clearing land of trees, stumps and 
boulders. The boulders are pulverized by merely 
placing the dynamite on the top of the stone, cover- 
ing it with wet sand and fired with a fuse in the ordin- 
ary way. ‘Trees and stumps are torn up by the roots 
and split into kindling by placing a smail cartridge of 
the explosive well into the side of the stump a little 
below the surface.— Western Manufacturer. 





Smoke Consumer.—Some ingenious English- 
man, it seems, has solved the problem of a simple, 
cheap and effective smoke consumer for steam boilers. 
This is done by boring just abuve the fire door of the 
boiler a couple of circular holes of about two anda 
half inches diameter, and then insert two pipes, which 
run at the top of the furnace for about one third 
or half its distance. A small pipe connected with the 
boiler drives a jet of steam into each of the pipes, 
which thus creates two strong draughts of air. This 
air is rarefied by the steam, and is driven right into 
the center of flame and smoke from the furnace, thus 
precipitating the carbon and preventing its escape in 
those dense clouds which are so offensive in large 
cities. —Lbid. 


Steel Belting.—A patent is said to have been ap- 
plied for for steel belting, for which great superiority 
is claimed over leather or rubber belting. In the first 
place it costs a third less than leather ; second, it will 
not stretch or get out of shape; third, it is ——- 
made and there is an inexhaustible supply of the raw 
material in the country. It is claimed that the steel 
can be made and rolled into belting for five cents per 
pound As it need not be more than one-sixtsenth of 
an inch in thickness for most of the belting, it will 
weigh but little per foot. A process for slackening 
and tightening the belts is provided that takes but a 
few seconds and does not disturb the jointings, which 
is claimed as another great advantage over the strings 
and facings of the leather belting. The invention is 
thought to be an important one, and calculated to be 
of great service to manufacturers.—Jbid, 
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ice—-care being taken that there is space enough be_ 
low the bag to allow the water to collect and leave the 
ice dry. This provision will allow ice to be used dur- 


the patient being disturbed—two very important con- 
siderations. The real therapeutic benefit of ice is only 
produced in some cases by its free use, and its sooth- 
ing and stilling effect must be aided by the most per- 
fect surrounding quiet.—Druggists’ Circular. 








The Mississippi Jetties. 
pee Se PD 
We learn that for some time past the channe) be- 
tween the jetties, at the mouth of South Pass, is every- 
where more than two hundred feet wide for a depth 
of 20 feet at average flood-tide, and that in the mid 
dle of this wide channel the depth is more than 22 
feet. This is equal to from 22} to 23 feet at the high- 





| est tide at South Pass, when a range of three feet tide, 


with a channel depth of 194 feet, for from 80 to 100 





GENERAL CHEMICAL SCIENCE. 
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TERMS 

UBSCRIPTION—Three Dollars per annum, in advarce. 
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feet in width, is usually reported at Southwest Pass- 


| Therefore, it is seen that the jetties have given, 


though yetin an incomplete state, a magnificent chan- 
nel across the South Pass bar to sea, twice as wide 
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On the Preservation of Ice at the Bedside. 








Mr. Sampson Gamgee, Surgeon to the Queen’s Hos- 


pital, Birmingbam, in a short article (Lancet, June | 


10, 1875) calls attention to this subject. His prac- 
tice for some years has been to cut a piece of flannel 
about nine inches square, and secure it by ligature 
round the mouth of an ordinary tumbler, so as to 
leave a cup-shaped depression of flannel within the 
tumbler to about half its depth. In the flannel cup 


and several feet deeper than has ever heen obtained 


; across the Southwest Pass bar. If this is considered 


as any indication of a failure of the jetty system, then 
we should welcome allsuch failures; they are what 
we should pray;for earnestly. All through South Pass, 
from its head to the jettied channel over the bar, as is 
generally known, the depth exceeds thirty feet for 
more than two hundred feet in width. 

We are informed that the works required to confine 
the flow of water from the main river, above ths com- 
mon head of the passes, into South Pass, so as to se- 
cure a like deep channel entrance to South Pass over 
the river middle-ground shoal above its head, are be- 
ing energetically prosecuted, with every prospect of 
early succes. Already, notwithstanding the low stage 
of the river, the one-dipper dredge-boat at work there 
to expediate the cutting out of a deep channel en- 
trance, has succeeded, as we are assured, in obtaining 
a depth of inlet of from twenty to twenty-two feet 
across this shoal, which the tidal current suffices to 





s0 constructed pieces of ice may be preserved many 


hours, all the longer if a piece of flannel from four to | 


maintain and widen. Soon, we are told, two more 
powerful diedges will be put to work there, and, with 


ing the hottest night, without the supply failing, or | 


Buffalo Mutual, N. Y 750,000 100 — 80 
” Bonds 200,000 1000 -- 90 
Baltimore, Md........ 2,000,000 100 150 170 
= Ctfs., gold 1,000,000 105 -- 
Bayonne, N. J....... ‘ 100 90 
Brockport, N. Y...... 25,000 100... 80 
Citizens, Newark..... 918,000 50 100 oo 
“ *  Otfs, —_—.. sil 

‘6 ** Bas. m0 — = — 
Derby of Conn...... : 160,000 100 60 80 
East Boston, Mass. . 25 132 -—- 
Fort Wayne, Ind..... 160 ‘ tee 
Hannibal, Mo......... 100,000 100 95 100 
Hartford, Conn...... 700,000 25 152 -- 
Hempstead, L ...... 25,000 100... — 
Jersey City ........ ... 386,000 20 160 — 


Jamaica, L. I......... 
Jacksonville, Ill...... 
Lewistown, Maine... 
Lima, Ohio............ 60,000 100 10 
Bonds 30,000 90 
Laclede, St Louis Mo 1,200,000 100 100 10 


“Se 
120,000 50 82 5. 
400,000 100 50 85 


Peoples, Jersey City a 135 
Leoples of Albany... 650,000 100 — 20 

*$ Bonds 350,000 1000 a we 
Peoples of Baltimore 95 99 100 

" Bonds.... 106 --~ 
Perth Amboy ......... 25 —- 95 
Rochester, N. Y...... 100 3=50 60 
Richmond Co., 8. I. 300,000 97 160 


150,000 100 100 we 
400,000 40 148 150 
150,000 40 1124 


Woonsocket, R. I.... 
J Be. ae 
Hamilton, Ontario... 
| San Francisco Gas- 
| Co., 8. Fr’isco Cal. 59 100 





St. Louis, Missouri.. 600,000 50 —— 100 
| Stillwater, Minn...... 50,000 50 — 26 
| Suburban, W’steh’'str 390,000 50 —— 100 
| Saugerties, N. WY .... 15,000 100 110 115 

Troy, Citizens......... 600,000 100 —- 100 

Central, Westchester 466,000 50 95 




















- FOR SALE OR TO LEASE, 


THE EXTENSIVE AND WELL KNOWN 


Philadelphia Fire Brick 


AND 


Clay Retort Works, 


on VINE STREET, west of TWENTY-THIRD STREET, ex- 
tending to Schuylkill River, are now offered for Sale or to 
Lease. 

These Works were established by the late John Neu- 
kumet, and are now in good running order. Immediate 
possession can be given. 

All BIDS for the Purchase or Lease of the same must be 





five inches square be used as a loose cover to the ice | three boats working together, an entrance channel | jn writing, and addressed to the undersigned, prior to the 
cups. Cheap flannel, with comparatively open mesh_ | ®¢T°S8 this hard sand middle-ground shoal, of suffi, | 15th of JANUARY, 1877, 


es, is preferable, as the water easily drains through it | “lent width and depth for the largest «lass of ocean 


and the ice is thus kept quite dry. When good flan- 
nel with close texture is employed, a small ,hole must 
be made in the bottom of the flannel cup, otherwise 
it holds the water, and fucilitates the melting of the 
ice, which is, nevertheless, preserved much longer 
than in the naked cup or tumbler. In aroom 60° F., 
Dr. G. made the following experiments with four 
tumblers, placing in each two ounces of ice broken 
into pieces of the average size for sucking. In tum- 
bler No. 1 tho ice was loose. It had all melted in two 
hours and fifty-five minutes. In tumbler No. 2 the 
ce was suspended in the tumbler in a cup made, as 
above described, of good Welsh flannel. In five hours 
jand a quarter the flannel cup was more than half fill- 
ed with water, with some pieces of ice floating in it; 
in another hour and a quarter (six hours an‘ a half 
from the commencement of the experiment) the flan- 
nel cup was nearly filled with water, and no ice re- 
mained. In tumbler No. 3 the ice was suspended in 


a flannel cup made in the same manner and of the | 


same material as in No. 2; but in No. 3 a hole capa- 
ble of admitting a quill pen had been made in the 
bottom of the flannel cup, with the effect of protract- 
ing the total liquefaction of the two ounces of ice toa 
period of eight hours and three quarters. In tumbler 
No. 4 two ounces of ice were placed in a flannel cup 
made, as above described, of cheap, open flannel (10d. 
per yard), which allowed the water to drain through 
very readily. Ten hours and ten minutes elapsed be- 
fore all this ice had melted. 

A reserve supply outside the bedroom door can be 
secured by making a flannel cup, on the plan above 
described, in a jug, and filling it with little lumps of 


steamers, even at the present low river stage may be 
expected at an early date. With the river at the 
height it was three months ago, we would have even 


| now aclear and unobstructed channel of more than 
| 22 feet indepth, from New Orleaus to the sea, through 


South Pass.—NV. O. Picayune’ 








Gas Stocks. 
Quotations by W. B. Scott & Co., Bankers, 
24 Pine Street, New York Ciry. 
JANUARY 2, 1877. 
| &~ All communications will receive particular attention 


| 
| 





' Ss 
| Uas. Uo.’s of N. 2. City. 
Capital. Par. Bid. Asked. 


ESE OO $1,850,000 50 105 110 
| Manhattan............. 4,000,000 50 245 248 
Metropolitan........ 2,500,000 1C0 145 150 
a Scrip... $1,000,000 .. 100 103 

} és Bonds.. 500.000 1000 100 103 
CS na ne 5,000,000 100 102 104 

| Bonds, gold. 900,000 1000 105 — 
| New YOrk......0ceccee 4,000,000 100 135 127 

Gas Co.’s of Brooklyn. 

| Brooklyn ............+ . 2,000,000 “5 180 182 
| CREIBONE,. ..cccrsccsescees 1,200,000 20 94 = 
* Berip .....<.0 820,000 1000 95 974 

| PeOpleS......cccccccecses 1,000,009 10 50 55 
: Bonds........ $ 325,000 nS -+- 95 
“ Scrip .......- 300,000... 85 -- 
Metropolitan........... 1,000,000 199 75 -~ 
NORIRG si sccicctcedcdcces 1,000,000 25 75 80 
de ae 700,000 1000 96 98 

| Williamsburgh ....... 1,000,000 50 135 140 
~ Scrip eae 100 


| Out of Town Gas Companies. 
| Bath, Maine........... 


70,000 100 


GEO. W. KRAFT, 
TRUSTEE OF JOHN NEUKUMET’S ESTATE, 
No, 2132 Filbert Street, Philadelphia. 


WHEELER & WINTERTEEN, 


INSPECTORS OF 


‘Gas Meters and Repairers. 
| Gas Companies having Meters to be repaired will please 
|} inform us. The best references givenfrom different Gas 
| Companies and State Inspectors. Address for terms, office 
513 Fourtenth St., Washingtun, D. ©. 411-3m1 
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te 

| . 

| Cas Engineers, 

| AND PARTIES ENGAGED IN THE BUILDING OF 
| 


GAS WORKS, 


| who desire information regarding PETROLEUM GAS, either 
for use pure or for enriching. are requested to address. sSat- 
| ing particulars. 
J. D. PATTON, 
363-un!l Treverton, Northumberland Co’ ls. 


FOR SALE, 


A HALF INTEREST IN A SMALL GAS WORKS WILL 





| 
| 
| 


be sold. or leased to a practical gas man. Two thous- 
and feet of natural gas per day. Address 

| J. SHACKELTON, 

| 405-tf Westfield, N. \. 

| 
| 
| 
| 





GEORGE H. MORRISON, 
Importing Tailor 


No. 23 East Fifteenth Street, 
(Bet, 5th Av’e and Union Square, {7-ly 
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A. C. Woorpd’s PiPH CU Piste. 


PATENTED MAY 23rd, 1876. 


THIS IS THE ONLY HAND MACHINE IN THE WORLD FOR CUTTING 


CAST IRON PIPE. 
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It will cut Cast or Wrought Iron Pipe, Shafts, or Columns of any size, making a clean, smooth, and square cut. 


A Continuous Line of Pipe in a "Trench or Building 


be cut, as well as Loose Pipe. 
Our Machinee for cutting 30-INCH PIPE have been furnished to the Manhattan and New York Gas Light Companies, and operate to their ertire satisfaction. 
The smaller sized Machines have been in practical use for more than a year, with the most satisfactory results. For further information address 


A. C. WOOD, Syracuse, N. Y. 
Or Messrs. HERRING & FLOYD, No. 744 Greenwich Street, N. Y. 


CHAPMAN VALVE MANUFACTURING CO. 


MANUFACTURERS OF 


CHAPMAN GAS VALVES. 


Office and Sales Room 75 and 77 Kilby Street, Boston. 











These Valves have been in use for several years, and are pronounced by all who 
have used them to be 


The Best Gas Valves Ever Made. 


They afford a direct passage the full size of the pipe. The seats are made of an 

iz g alloy similarto Bassrrr metal, specially prepared for the purpose, and superior to all 

7) x WY ZA other metals used for the seats of Gas Valves. It does not corrode under any circumstan- 
oa iin ces to which it is expqsed. 


There is no LIABILITY OF COHESION between the Gate and Seat, and the Valves can 
be relied upon to sHUT TIGHT and OPEN EASILY at all times—an important desideratum when 
used for street mains, in cases of fire. 
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We refer to the following named Gas-Light Companies among the many that have 








used these Valves : = ae ‘ 
BOSTON GAS-LIGHT COMPANY, BOSTON, MASS. SOUTH BOSTON GAS-LIGHT COMPANY, BOSTON, MASS. 
CAMBRIDGE GAS-LIGHT COMPANY, CAMBRIDGE, MASS. CHARLESTOWN GAS-LIGHT CO., CHARLESTOWN, MAS&. 
NEWTON & WATERTOWN GAS-LIGHT CO., WATERTOWN, My 65. LYNN GAS-LIGHT COMPANY, LYNN, MASS. 
LAWRENCE GAS-LIGHT COMPANY, LAWRENCE, MASS. FITCHBURG GAS-LIGHT COMPANY, FITCHBURG. MASS. 
PEOPLES GAS-LIGHT COMPANY, BROOKLYN, N. Y. CITIZENS GAS-LIGHT COMPANY, NEWARK. ¥. J. 
CITIZENS GAS-LIGHT COMPANY, BROOKLYN, N. Y. WILLIAMSBURGH GAS-LIGHT CO., WIRLIAMSBURGH. X. 7 
€ 
GAS AND WATER VALVES } INCH TO 36 INCHES DIAMETER. STEAM VALVES } INCH TO 272 INCHES DIAMETER. 


B57-t£ 
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Wi. J. VALENTINE, 
ori nd Works. 15th Street. Avenue ¢ GEORGE W. HARRIS, 



























GAS BURNERS, APPARATUS, ETC, 


FIRE BRICK AND TILES, 





GWYNNE AND HARRIS PATENTS. 











mA Ky A! Tl HD PIP) 
\ AD CW ALN i 
» ru 
W 
HEAVY AND LIGHT CASTINGS OF ALL KINDS. furnis! 
|THE binge! LtGnT CO. OF AMERICA | 
63 id 64 Drexel Building, 
GAS COALS N Vy YORK 
3 MARSHALL & CO , 
‘ Foundry and . 
Pipe Works, Gale and Rand 
. GAS, WATER, AND OIL PIPES, | Wren and Barker Patents, 
ryreont ard 4 Se" 
rOUNDEIES. 
A ) 
Wor ih. bel jHth and KHailroad Street, 
Pthiace. NO 24 Nimetecnth Street. , ‘ . , | 
Pittsburgh, Pa. vork : L cost of 
| 
CAMP! BRICK & CO 
WATER METERS, PUMPS, Ere . _ hone i. sien tare ght in ail 
dae } CAST IRON PIPES, tie ota i on 
CLAY RETORT WORKS. VATER AND is Mie CHARLES I DEAN =a ry} 
= ” NATIONAL FOUNDRY 
B. Kr rag etn \ND PIPE WORKS I 
M ee AJ MA 
Manhattan Clay Bi a | -D. i PITTSBt RGH, PA 
5 es vag PETROLEUM, Ere Br ooklyn Clay Retoy t WV Vi ; — wi I ah 5 g : 
VISCELLANEOUS, sae : Ki bot > An VATER PIPE 14 
sein tiga ca FIRE-BRICK WORKS, crise, USkD AT Gas AND \ 


VGLISH S. DECATUR SMITH, 


“e (VNR EO OGAS-LIGHTING | (8 abl 
7. Astor L J itil lull Nt pal) iis - al wat’ c 
CAST IRON GAS 3 S ‘WATER PIPE 


PHIit ADELPHIA 


Thousand 2,3, 4,6 and S$ Ineh 


} : , y> 
fy (and Water i pes on 


C 


nd, for immediate deliver 





Jan. 2, 1877 America Gas Light 


uw 











ANY, 




















CINCINNATI'GAS "WORKS, ERECTED 1871-72-73.—WM. FARME} 


oF orks W I i Iu a A Vi t , 


ARCHITECT AND GENERAL GAS ENGINEER, 


be 111 BROADWAY, TRINITY BUILDING, |! v ¥ 
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. 
Sec. WILLIAM FARMER may be consulted upon all matters connected cea 
CA furnish General and Detail Drawings, Specifications and Estimates for G 
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Exhausters for Gas and Foul Limes 
rs of Dumping Barrows for Coal, © 
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Hydraulic Mains for Ret 
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GEN. CHAS, RoomeE, President Manhattan Gas-Light Company 
Gas A. W. BENson, President Brooklyn Gas-Light Company, Br 
W. W. SCARBO i, Presid Cincinnati Gas-! 
ved S. L. Hustep, Pr ient La le Gas-Light Company, S 
Professor B, SILLIMAN, New Haven, Conn. 
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larter inch thick with a strong centre piece, bars bevelled P P XY : sec TS 3 
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ths fon top. Aiso the Diamond Bar Tray cen be used either TRAP FILE 
le up smoothest and most durable Traysin use. They I 3 | t <q > W ~ Pe Ss q b VN 5 
e now used by more than three hundred Gas Companies 
3 | the United States and other places, > 


JOHN L. CHEESMAN, 


151 and 158 Avenue C, New York. 


‘ GEo. w. presser, {iS all Water Works dil —_ 
CIVIL ENGINEER. | ®::2 tl elaaeeg 


TRINITY BUILDING 20th and Filbert Stre 





ROOM 90, 111, BROADWAY | 100-ly PHILADELPHIA, Pine Street, Room 18 New Xork, 
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GAS COALS 


a ; GENERAL COAL AGENCY 
TH E 


PENN GAS COAL COMPANY Uesapeake at Ai Raulrea Go 


OFFER THEIR the Sale 


COAL, aspen SCREENED, Ouiee. 
AND PREPARED FOR Splint, 


GCAS PURPOSES. Cas and 


; Steam 


Pheir Property is located in the Youghiogheny Coal Basin, near Irwin’s and Penn Station, 
m the I nsviv Lik road, and the } uughiogheny Kiver 
OFFICES COALS. 
No. 11 Merchants Exchange, Phil’a. 90 Wall Street, New York, 


FROM 
PLACES OF SHIPMENT. 


Pennsylvania Railroad, Pier No. 2 (Lower Side). Kanawhaan W iV 1 al 0] II\ 
Greenwich ee Delaware River. | | U ; nu | \ 
366-1 Pier No. Lower Side), South Amboy, N. du 
._———--_. ON THE LINE 


CANNELTON COAL CO. CHESAPEAKE & OHIO RAILROAD, 


OF WEST VIG ENEA. 
Offer for sale the f w Coals, from their ¢ ry at ANNELTON, Kanawha County, Wes 
ginia, delivered at RI HMOND \ 


CANNEELTON CANNEL. 


acknowledged to be the most valuable ENRICHER produced in this conntry, a gross ton yielding 10,000 Pres. and Receiy al Manas 3 
ubic feet of GAS of 64°54 CANDLE POWER: COKE 832 bnsh« rf rd quality tO. RI ( R. ¢ Ave} & 


CANNEL DTON © AKING CQOAT.. a st. N. 1 . 


IN WEST VIRGI 


scliead messin noe moe GENTE WEW YORK AND CLEVELAND 


os om om oe le COAL COM’Y| 


G4 1.45 ' Of Pittsburgh, Pa 


, ‘RS AND SHIPPERS OF 5. W 
UAXIMI V YIELD 5.06 f t ‘ G pert ind of Coal 4 vield of 4°78 PRS per Il [IINERS ANI H ) ‘ ‘. 


We cees peas Taine acetic linia mala da acl YOUGHIOGHENY GAS COAL. 


a 


| 
— CoO to 
> ar Bc) 


} I 
7 ATNALL LE A, Treasurer, P. O. Box 1747 Ph adel; hia 
(PERKINS & JOB, 27 South Street,N. ¥ rhis Company 1s prepared ¢ Be 
SALES AGENTS YL State Street, Boston ; rated, and acknowledged rGAS COAL, t — 


(H. W. BENEDICT & SON, New Haven Any | reached by raliroad or Davigat 1 most favor 


rl r 
TO GAS COMPANIES. THE NEWBURGH General Oflice—5384 Penn Avenue, r 


PITTSBURGH, PA. 


FOR SALE, IN LOTS TO SUIT. Orrel Coal Company, Branch Office—C. & P. RR. Coal Pier 


Mines at Newt , Preston County, W. Va LEVELANI HI 
) ) 2 
rp wo HOLDERS i Gir . mpany's Ome e No. 52.8. Gay St eet, Ba re, Md CLEVELA Are 
I ders C, OLIVER O'DONNELL, Pres’t. CHAS. MACKALL, Sec’y WILLIAM A. McINTOSH, Presider 
ee s. 1 3. Agent in} York. I Prinit :; A. CARNEGIE, Vice-Preside 
HYDRAULIK 4 inch) * AND PIPES vi‘ I} PIECES ; ~~ lds » Agent in New 20rk, kt = frinity Bu W. P. DE ARMIT, Treasur 
and Covers for two be s of Threes ng, 111 Broadway. THOMAS AXWORTHY. Agent 
Three IRON RETORTS—Conds ind Wisher SINCLAIR & AGNEW, Agents, Alexandria, Va . y at Clevelal 
Tank This Company offer their very super.or Gas Coal at lowest 
ank. a: ket 1 on 





Three Round (4 feet) PURIFII _— Cove iter It yield 996 cubic feet of gas to the ton of 2,240 lbs Pp — ‘ T ‘ror 
Seal and connections Station Met and Meters | good uninating power, and of remarkable purity } { 3 N A e 
Apply at tie office of Je ishel of lime purifying 6,792 cubic feet, with a large an 
t ce ¢ . : 


oke good quality, eg j i y GA 
it has been for many years very extensively used by var 3 s 
WREN’S GAS WORKS. Gas Companies inthe United States, aud. we beg to reter CANNEL COAL 
panies of Bro From West Virginia. 
Providence, R. 


Manhattan, Metropolitan, and New York Gas Light ¢ 
Ww , r ’ panies of New York; the Brooklyn and ¢ zen’s Gas Lig 
. C. WREN, Compal srooklyn, N, Y *; the Baltimore Gas Light ¢ Yo 
Corner of Jay and Water Streets, pany of Baltimore, Mc . nd the Providence Gas Light Com 
y Best iry als shipped from Locust Point, wharves, an 
BROOKLYN. N. : prompt attention given to orders f 1artering of vessels Yields over 13,000 teet of Gas per ton At te 


| AVING GRANTED THE USE OF ONE OF |* 94-17 
my Patents to aces ght Compa Amer thousand feet (standard yield) the illuminating power: 
and settled my claim against them. I infor profess THE DESPARD COAL COMPANY seh ciaitiien  “Weditcn bale hk 6. aha hie 
that {| continue to 4 OFFER THEIR SUPERIOR f lime ~ 
Wren’ Ss ; Gas Works, DESPARD COAL S E, LOW, Secretary, 
and sell Licenses to 1 l Gas Light Companies throughout the country Office, 58 Broadway 
Petrole um. Agents, PARMELEE BROTHERS, No. 32 Pine street, N. ¥ : 


Sueine of the profession As y nsumers demand BANGS & HORTON, No, 31 D sane street » Boston B. E. CHOLLAR. ‘ 


Mines in Harrison County, West Virginia. 





a better light, and as that demand has been iny case . . 
vy arveéd Lo ist int, ’ sit ore 
sought in vain to be met by using different abortive i i Compaty’s Office, 15 German St., f oailim ° . 
tions of my various processes, would it nut be w t mak Among the consumers of Despard Coal, we name: Man- 7 e AYU L 
success Sure by trying the plan of the inventor hattan was Lig! ompany, New York; Metropolitan Gas 3 | 
) nric wr Coal s to anv wad s iard. by | Light Company, Nev ork ; Jersey City Gas Light Company, Sn : : 

You can enrich your Coal Gas to an red standard N.J.: Washington jeden Gs ght Company ; Portland Gas Light 914 OLIVE STREET, &T. LOUIS, MO a 
using my process, in the simplest mauner, and mucb cheaper j Company, Maine 59- 
than by any other method, Address asfabur 397 *,” Refereuce t) them is requested, W4-. ; oof 
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IMPROVED GA 


WITH ENGINE 





P.H. & F. M. ROOTS, Patt 


S.S. TOWNSEND, Gens 

















ADVANTAGES CLAIMED FOR THIS EXHAU 





7) 1. It is simpler than any other Exhauster. The internal operating parts consist o 
Y 2. Every part requiring care or attention, is external and easily accessible. All « 
3. The revolvers, though practically gas-tight, do not run in actual contact, hence 
4. They are built in the most complete and substantial manner, and of any required 
| 5. We furnish Exhausters and Engines combined on same Bed Plate, as shown ab: 
6. We also furnish Bye Passes and Gas Valves on improved plans, also Exhau 
L. Send for Illustrated Catalogue, giving details of capacity, speed, power r¢ 
f the 
 , : a 
favor} . a — a on 
|THE WAVERLY COAL AND COKE CO. 
ue, | 
_ Offer for Sale tie 
ier, 


YOUGHIOGHENY COAI 


DOUBLE SCREENED, 


from their Colliery at Smith’s Mills, on the Youghiogheny River, thirty-seven and ¢ 
of Pittsburgh. This Coal the all other YOUGHIOG! 
GAS PURPOSES 


, Ohio. 


has preference in Pittsburgh over LEN) 


The facilities 
Youghiogheny. 


of the WAVERLY COMPANY are unsurpassed by t 


Full particulars can be bad by addressing 





ATTACHED 


S EXHAUSTER: | 


ON SAME BED PLATE 
M CONNERSVILLE, IND. 
Street, NEW YORK 





STER. 


t entire. and can 


not get out of o Mex 
| repairs are made from the outsids 


1 great saving of power effected, 
ufts and improved journal bearings 
n is may be re quired 
I ws, Pipes, Drawings, et« 


ences to parties using them. 


P.H. & F. M. ROOTS. 
J. H. CAUTIER .& CO.., 


CORNER | Ol] 
GREENE AND ESSEX STREETS, 
JERSEY CITY, N. J. 


\NUFACTURERS OF 


Clay Gas Retorts, 
Gas House Tiles, 


Fire Bricks, Etc. Etc. 
Ground Clay, Fire Brick ané 


Sand in Barrels, 
WA) ON 


Fire 
HAND 


J. H. GAUTIER. 
. E. GREGORY. 


A en 
ree PERKINS & JOB, Agents 
in Sd 27 South Street, New or 
eae 91 State Street, Boston. ™ 
ees. CHAS. H. MEYER & CO, FOR SALE, 


207 


ae 


Chestnut Street, Philadelphia, Pa., 


200 Tons 
CANNEL CHIPS. 


H,. EK. HOY, 
! New 


IMPORTERS OF 


LAVA TIPS AND SCOTCH TIPS. 


ALL ORDERS DELIVERED FREE TO NEW YORK, 


59-19 


Address 


, MO} 























= 


inht 


R 


16 


Ainevican Gas 


RCH 


M‘NEALS & 


BURLINGT(C 


) 


“AAO NM 


Aipuno 





ASI 


FOR 


IRON 


WATER AND 


ria 
GAS. 


NEW YORK 


FIRE BRICK AND CLAY 


a 


ee Est 







WOTKS &t KI 


B 
Pe 


Pr ae ana 
: ig 5S Goerck Street, cor. 
F oar 


en nan 


‘wal 1 Pde 58 
{Wd AN Me Mek tary oe (a4) 


e- 






ii ~) 


——> Stealing Liga 
EVENS & HdQwWARYD. 


Retort Settings, 
Fire-Brick, 
“om” ‘Ae: 

d414 punoiy 





Clav Cas Retorts 


OFFICE, MARKET STREET, LOUIS, 


GOODS CAREF' , ) ‘ ) . ; INTS 


916 ST. MO, 


Portland Cement, 
Roman Cement, 
Keene’s White 
English Fire Brick, No. 
Silica Fire Brie 


([MPOR 


lL. $35 per 





, 560 





76 South Street, New York, 


R 7 i >. WwW « Be > i > & < 1¢ “e Cormee ER Sees 
PHILADELPHIA. 
MANUFACTURERS OF KIDD’ S 


CAST IRON PIPE Gas Consumers’ 

FOR GAS AND ;WATER _istusoeviestnowiete ofthe da ice 

Lamp Posts, Valves, Etc. °°: io the ‘vantage of Gas Compa 
Mathew’s Pat. Anti-Freezing Hydrants, | v ting com) ts aris‘ng from their want 


400 Chestnut Street. : pics cai 


Delancy, 





Aournal, 


jesguary 


= 


Retort Works. 


KREISCHER & SON, 


N. % 


Cement, 


M. 


S. L. MERCHANT & CO., 


Cuide 


oui4g ‘odiq uleig 





jan. 2, 1977. 


>] 





JOHN -. KENN EDY, 















floy. Niketan & Co.., 















GAS EN 
For the Erection, Alteration and P.xvtensioi 
‘of Gas Works, 
q a ] 
Str 
' . Sard = 
f iy j 
a 








Sebebee<E<bo 





ZAZA A Pra AAPA 





























earamam "a8 ely 
eS aia 
X cle 
i = x Be esp: 
AGENT FOR THE 
ATLANTIC DOCK 


lron & Machine Works, 


WOLCOTT AND DYKEMAN 


South Brooklyn. 


GAS- HOLDERS, 


ESCOPIC OR SING 

‘ “ 

' ) i ot I | 

rrow 3, | | 
i > I y i Va ft | 

Ma 3. ti G r 3S 

i acy St i I Et | 
ss. O y = 


CAS PURIFICATION. 


St. John and Cartwright’s 
NEW IRON COMPOSITION 





1 g V¢ = 
I it > 
NOMY allk . Ss 
ST. SPACE Al l Ss I } l 
t ~ W 
Por Mor 3 
and i M rs 
Vt I Vi ( 
1a 
| te 1 tl l 
| 00, $ 
l¢ 
| and instruc 
j 
| S JOHN & 4 
Ss Avent A, Ne i 
sm gements are urjed, a r 
I I reasing Uj ys 
tY RANSHAW ww ACK 
GEO. STACEY & CoO., 
MANUFACTORERS OF SINGLE AND TELESCOPIO 
G sentatieibaians Dro RS. 
AND ALL EK 8 OF 
Cast and Wrought Iron Work 
( and Coal Oil W< 
MILL STREET ; Nos. 38, 35, 37 and 39, 
i Wrought Iron Workson RAMSAY S$ r Cin 
REFERENCE, 
) Baton I ig a., Gra 
g Co O; Vi ( 
( Gas Co. Pe 
S . #) 
< 
( ( Cr Gas ( 
¥ Cs ( 
K 8 | Be 





Hamilton, Oh 
Vicksburg, Miss " 
GAS ( Denver ¥y, Va., Gas UO 
Coverdale, Eng’r Cincinnati, and othe 


rs, 


Jan. 2, 1877. American Gas Light dournal. 17 


—————— 


~ 





SMITH & SAYRE MANUFACTURING COMPANY. T. F. ROWLAND, 


The Mackenzie Patent Gas Exhauster Continental Works, 


And Patent Compensator, GREENPOINT BROOKLYN, N. Y. 







































& NGINEER AND MANUFACTURER OF 
>. 28 D, a ET ee 
« £< ~ q c Sta = ; ~ 
= poe a NEE Ais sj Se 
Sioa n E = —_- 
s é 7, ~ se 
be Ss 
1 fx fa 
= = bad Lt -t = 
a @ = ~ | 1 
| if 2 an 
4 © sy : E- mt 
1! | = fx + fa a8 
ik 5 bas : 
ly, I a | = 
’ : ee E og 
Y 4 . 
| . - 
| ' = =| - 
iy i D 
Wy 2 
H z GAS-HOLDERS 
EA _ | z a M DE, 
| Retorfs, Hydraulic Mains, 
t e Manu ture and 
spat Plans 
; ‘ riven 
| ae 
Ss, ~ 
| © 
JESSE W STARR & SON, 
| 
> | — - 
a | : Camden Iron Works 
| , Camden, New Jersey, 
Office in Philadeliphia No, 455 Chestnut St,, 
_ where a member of the Firm can be seen 
Zz tween 12m. and 2 p. m. daily. 
cy MANT ACTURERS OF 
- ‘GS AND APPARATUS FOR GAS 
vl ‘ x =x 
5 > 22, §&| Wrought Iron Roof Frames, 
ce 7 } mh t and other ses. Retorts and all castings re- 
nd most improved 
> ; ' ERS NDENSERS, SCRUBBERS and EXHAUSTERS 
Wie a | ft rt t . assure 2 URIFIESS, VOLES 
| ; Jf ng capacity. 
| 
7 ° 
. | Wr ought Iron Lime Sieves 
a | GAS HC LDERS, 
TELESCOPIC AND SINGLE 
— = — “A guide and suspension frames. GAS GOV- 
e ; E E¢ ORS, STREET MAINS, from 14% to 
sur- ; DAVID 8S. BROWN, President. “3 SI a €HELLON, 8 y t x AMETER, f WATER or GAS, Street Main’ con- 
aves BENJAMIN CHEW, Treasurer, VILLI SEXTON, Sup te g. r SRANCHES, BENDS, DRIPS, SLEEVES, etc, 
— ~ I ES, fr 13t ncbes, for both Water and 
= | ESTER IRON Wo 
Ra | yc setEe GIT Pp Wrougnt Iron Work. 
C 7 \ ds Y N. J. 5, W k juired in and about 
= = z g 226-tf 
o* = = — = i A IESSE W. STARR, JR, 
no J is 
TYRCONNE LL GAS ; COAL.. 
( V7 Y, WEST VA, 
cs, lox mpany’s Office, 52 8S. Gay St., Baltimore, 
i for | yp ‘ tary 
1ays > * >t re iry. 
Agent, | m 7, 111 B’way, N. ¥. 
RY Baltimore, Md, 
tof Gas, with an iiluminat- 
ngs} f ov 4 es. Forty bushels of very supceriog 
| Coke, w tie Ash and scarcely any clinker W- Ll 
} 
° MITCHELL, VANCE & CO., 
i Manufacturers of 
CHANDELIERS! 


And Every Description of 


GAS FIXTURES, 

Also Manufacturers of 
= Gilt Bronze and Marble Clocks, warranted best Time- 
keepers, Mantle Ornaments, &c 


castlron as Water Pies, Stop Vales, Fire Uyirents, asTlers.¢,| w.sces=srmscmzm=== 


Rear Entrance 140 Mercer Street,) 
NEW YORE. 


Office Ne. 6 North Seventh Street, Philadelphia. Qe. eee eee 
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1349. HARRIS, GR IN & CO., 1876. 
Ilzth and Brown Streets, Philadelphia, Penna. 
and 49 DEY STREET, NEW YORK CITY 

Manufacturers of WET AND DRY GAS METERS, STATION METERS, SHOW AND TEST METERS, METER R 
PROVERS, PRESSURE REGISTERS AND INDICATORS, BAR AND JET PHOTOMETERS, WET AND DRY CEN- 

TER VALVES, and all Apparatus pertaining to Gas Works in their line 

Patentee and Sole Manufacture f the ORIGINAL and ONLY CORRECT GAS EXHAUS GOVERNOR, 

We hereby caution all parti gainst making, vending, or using any Gas Ex r GOVERNOR t in encroachment of our patent. 

The support and confidence of Gas Companies, so long enjoyed by us, encourage ) pursue ndeviating course that has contribu- : 
ted to establish the e] 1 with our extended « erience and 1 faciliti p the latest improvement that Science = 
can apply, in the construction of G Let ‘tc., and thereby merit a continuance: fa erally extended to us, always guar- 
anteeing satistactio 

' ANDREW HARRIS JOHN J. GRIFFIN. 

NOW READY AND FOR SALI r 4 . 
; oe LUDLOW THE LANE & BODLEY CO., 
FODELL’S 
MAN 
- ‘ 
> 4 ry 
System of Bookkeeping; Valve Manf’s HY DRAULIC ELEVATORS } 
noe Gam te anne OFFICE AND WORKS for Hydrau- 
Price $5, whi ! opera 
or Registered Le O38 to 954 River Street and 67 to 83 Vail Ave : ' rs 
Blank B Ks, wi ~ a \ I'a y 
FODELL, } mean . CBOE, ASW SUR8 _ 20 co. 
Mi 
ome Gas tain’ BRASS AND IRON SLIDE VALVES. sret,Cincinai , 
MCNAS & pose _— FG CO. v2 a on. I ; ator ¢ ft Tua ¢ Cine 
HYDRAULIC MAIN DIP REGULATORS : ey nes eae 
4 Evansville, I ‘ Newark Gas - 
ALSO J.; Pittsburg Gas Co., two 
FIRE HYDRANTS. ‘ Si ee ee ‘y” 





WATER AND GAS 


Materials. 


FOR STE AM, 


Plumbers 





Gas and Steam Fitters’ 
TOOLS. 


56 JOHN STREET, 
g~ Illustrated Cat nd J 
378-3m 


HERRING & FLOYD. 
Oregon Iron Foundry 


SEND FOR CIRCULARS 


My Me 


REFERENCES FURNISHED 





i 





DEILY & FOWLER 


1842. 
LAUREL IRON WORKS. 


1876. 





38, 740, 742 and 744 Groenwich St,, N. Y 
MANU FA‘ R | ADDRESS, 39 LAUREL STREET, 
ALL KINDS OF CASTINGS PHILADELPHIA. 
AND "MANUFACTURERS OF 
APPARATUS FOR GAS-WORKS. | CAS HOLDERS, 
SINGLE ANI TELESCOPI ¢ 
BENCH CASTINGS | RR WROUGHT IRON GU 
Dn Der I ria ¢é 
WASHERS : MULTITUBLAR AND We & sto fara wh Hold 
AIR CONDENSERS: CONDEN- rips, Bend and It 
SERS: SCRUBBERS, 1a Ww 18 M 
“EX HAUSTERS 
f 
‘BENDS BRANCHES 
LLEABLE RE! 
FU Cl 
W 
\ 
°N.B_SEOP VALVES - 
at very low prices ellea Oo, r+ 
SILAS C. HERRLNG \M ena, ( Meride 


NEW YORK SHOVEL WORKS. 


MANUFACTURERS 


OF 


‘SHOVELS, SCOOPS & SPADES. 


SHOVELS AND SCOOPS A SPECIALTY 
For Gas-Light Companies. 





DEAN’S 


ee 


PATENT 


EENING SCOOPS. 


inch, seven b Malleabdie Iron. 


ey beSm een any size desired 
ozen, $40 
A. SEE & SON, 


REMOVAT..— 
BUTLER’S PATENT 
Coke and Coal | 


REENING 


_ 


< 


SHOVELS 
7 MADE FROM BEST MAL- 
af | LET] . 
LEABLE IRON AND STEEL. 
WITH GORD 
\\ is 
\ \ y ra 
Hii NN I 
j Wah ys Hi] } HRERERING & FLOYD, 
Wii f Hp) ante, 
( /) é iff 740 Greenwich St., Ne We 
/ W/ A inal SABBA 
‘ ’ t ATENT, and have granted 
YW ges to apy other 





tl- 
ce 
ar- 


atl- 
ra- 
by 


in- 
ins- 
as 
two 
es 


ron. 


Ke 


BBA 
nted 
ther 
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SAMUEL DOWN, President. WM. H. HOPPER, Vic T. C. HOPPER, Gen’l Sup’ 
MANUFACTURER 
Wet and Dry Gas Meters (with Slide or Rotary Valves Stat Met ( Registers, Pr ire and Vacuum 
Registers, Meter Provers, King’s Pressure and Vacuum Gauges, Exhauster Gove1 Meters, Watchma Clocks, Etc., Ete. 
ga Sole Agents for W. Scaa’s PHOTOMETRICAL | ANALYTICAL GAS APPARATUS. 
A full assortment of the above kept at the Manufactories and Agencies, \ rs idress 
Agencies. Lmerican Meter Compauy, 
37 Water Street, Cincinnati. ; ee Ls ; nate = 
20 South Canal Street, Chicago. j x a 
511 Olive Street, St. Louis. 
— a a or = ——- a i — —" == 
HARRIS, HELME & MeILHENNY 
Successors to Harris & 
ESTA Bats rizkzD 2 isc. 

" y4 eli AW EX AN SY Vim Labi “WP AY SSP UP TR ZRTIPITS THe 
PRAGTIGAL GAS WEEE WANVUPACTURBRS, 
Continue as heretofore at the OLD ESTABLISHMENT, N Cherry Street, Philadelphia, Pa., 
To manufacture Wet and Dry Gas Meters, Station Meters, ] rs, Centre Seals, Governors, 
Pressure Registers, Indicators, Photometers, and a ’ tu h ther Articles 

appt rtaln ‘ 
From our long Practizal Experu nee et the Business | , ’ 1] SU PETVISION of all 
Work, we Can Gu rrantee all orde rs to he CLCCUT: dp nt/ 
WASHINGTON HARRIS. WILLIAM H JOHN McILHENNY. 


WILLIAM W. GOODWIN & CO. 
No. 1012, 1014 and 1016 Filbert Street, 


Philadelphia, Penn’a 


MANUFACTURERS 


Dry and Wet GAS METERS, Station Meters (Square, Cylindri in Sta \ K and Sugeg’s Experimental Meters, 
Lamp Post Meters, Etc., Etc., Meter Provers (sizes 2, 5 and 10 feet), Pre eG e ire Registers, Pressure and Vacuum Re- 
gisters, Pressure Indicators (sizes 4 inch, 6 inch and 9 inch), King’s}Pressure and Va D 1 Wet Centre Seals, Dry and Wet Gov- 
ernors, Exhauster Governors, Photometers ~ all description Letheby's Sulphu t Apparatus complete—also 

Testing and Chemical ‘Apparatus of al 1 kin and of the most perfect descripti lating to Gas, 

Coodwin’s Improved ‘Lowe’ s Jet Photometer. 

W. W. Goodwin is the author of the History and Princi pt nvolved meter. Also Patentee and we are the 
SOLE MANUFACTURERS of the ORIGINALand ONLY DIAL whereby the CANDLE POWEI PRI nstantly read, and all others are infringements. 

Special attention to repairs of Meters, and ali apparatu . nected with the | 

All work guaranteed first class in every particular, and orders filled promptly 

WILLIAM WALLACE GOODWIN. 35 HOWARD KIRK, Special Partner. 


MURRAY & BAKER, 


eT ces (FTecees Duiicers, B. S, BENSON. 


And Contractors forthe Erect mn of 
Gas Works, 


MANUFACTURER OF 


Prospective or Geometrical Drawings 








MAN 
of Buildings and Appara suitable for Exhibition ir- IMPROVED 
poses. Finest work. Address THE MAN 
a FORT WAYNE, INDIAN os -_ 7 
GARDNER BROTHERS, s and Water Mains. 


hs feet ‘ goths, 
ee ee or ast Monultient Nt, 
Clay Cas Retorts, MD 
Retort Settings, =“PORER : 
— 2 . ss . t F —_ s i « a =| >» = 
Fire Bricks, Etc. } 
Work Locky Westmore Go., | . 
Office, 96} Fourth Avenue, r wo Js IURNERS, 
PITTSBURGH, ‘PA. G AND COOKING APPARATUS, 
J R. SCOTT zea te 


G2n'l Agent for Ney Eng and, 0 be + oan andl FITTERS’ F PROVING APPARATUS. ETC. 
Wasntogton St., Boston. | F No 12N h “Zighth Street, ° Philadelphia, 
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GHORGHEH C. HICKS &cCo., 


BALTIMORE, MD. 





OFFICE, No. 4 SOUTH HOLLIDAY STREET, 


MANUFACTORY, LOCUST POINT. 





for New England, 





o #8 £43 a= ren : 

— CT TEE TAPE OT I SNF TE NH ON TONE, 
gener ne “ a 
STP te ee ee ee ee. 


“Ag =O 








WALDO, BROTHERS, 
Agts. 


94 Water Street. Boston. 


STANDARD CLAY RETORTS, 


Blocks and Tiles of all Shapes and Sizes, 


FIRE BRICKS OF ALL QUALITIES AND PATTERNS, 
FIRE CEMENT, FIRE MORTAR, FIRE CLAY and KAOLIN, 


Drain and Sewer Pipe from 2 to 30 in, Diameter, 


A N D 


MANUFACTURERS OF CLAY IN GENERAL. 


Safe Delivery Guaranteed in any part of the Country. 


Manufacturing Facilities Unequaltled. 


INI Ly 18, 187¢ 
‘GEO, C. HICKS, Esq., 
‘* Dear Sir, 
‘Among the letters which you placed in my hands for examination regarding 
the general standing of your fire clay, gas retorts, and gas furnace, bricks, &c., there were a number from the leading 


gas manufacturers of the U. 8., speaking in the highest possible terms of their durability, freedom from the accumula- 

tion of condensed carbon, and general excellence. I regret that these letters are mislaid, or still remain in the Judges’ 

room at the Centennial], | suppose you are aware that your retorts were awarded a First Premium at the Centennial. 
‘* Yours truly, FE. T. COX,” of the Centennial Jury of Awards. 


